After the Kobe Quake. 


First Drive: BMW's 23, New Ocean Maps 


pularscience 


Corona Revealed 


= 9 


aiii wIIGLO 3 IJ ЕО 


Lop Nur, China, 20 October 1964 


ПІП а 


CANADA: $3.5 


59170989 


a arc registered trademarks amd Chevy is a trademark of the GM Corp, ©1995 GM Corp. All Righ; 


For a brochure call 1-800-950-2438. The Chevrolet Emblem and 1 


Comfortable, Quiet, Predictable, Precise 


After just a few minutes in a Chevy Lumina you know you're comfortable. You turn the wheel, 
and it responds: steadily, without any fuss. You notice it tracks very straight, very smoothly. 
Everything feels solid, tight. There are no surprises. You've just experienced some inspired engi- 
neering. It's not dramatic. It's not supposed to be. Because what's important is not its ingenious 
suspension geometry or rigid unitized frame design, or its advanced extensive noise insulation. 


weved, Buckle up, Americal œ 


USA 


Proud Sponsor of the 
1996 US Olympic Team 


What’s important is a pleasant trip in a car you can trust. And that can include everything from the 
noise you don't hear, to the bumps you don’t feel, to the glare that doesn't fatigue your eyes. Or it 
can include optional dual temperature controls or supple leather seating surfaces. It can even include 
the money you'll save over other cars with less room than Lumina, and, arguably, less pleasant rides. 
Nothing dull about that, is there? That’s what makes Lumina a Genuine Chevrolet. 
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People aren't exactly crazy about commercials. So 


with that fact in mind, we've created the RCA 


Commercial Advance" VCR. 


А brand new VCR which 


can fast forward through 


most of the commercials 


when you play back any 


recorded program So, 


Or battery-powered cheese graters. Just your 


favorite show with a lot fewer interruptions. 


Add Auto Clock бег and 


full RCA brand DSS* 


System compatibility 


and you've got one 


serious VCR. The 


revolutionary new 


Our revolutionary VCR 
is so good it doesn't 


need any advertising. 


how does it work? 


You put in a tape. 


You hit record. 


And when the 


show is 


over, simply play back your 


tape and this VCR automatically skips through 


most commercials. No ads for miracle vinyl cleaners. 


(©1995 Thomson Consumer 
sarah of Artur Dt Enterprises. Ine. "sed on current broadcast 


COMMERCIAL »» ADVANCE" 


ics, Inc. Trademarks) Ф tered Marcal DSS" is a registered п 
2E ord ch as RCA саласы diae VOR fled on 


RCA Commercial 
Advance VCR. 


Its the next big 


From the people 
who brought you the first ones. 


Changing Entertainment. Again: пел 


trademark of DIRECTV" Inc. a Hughes Electronic Сор Commerce Adan" 


Check local area for availability 


See your RCA dealer now about The Great VCR Rebate 
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48 
BMW goes back to the basics 
for free-revving, wind-in- 
your-hair fun. 
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overheating. Newsfront. 
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Cover art by Geoff Spear 


Pliotos and typo courtesy of National 
Reconnaissance Office Founded in 1872 


96 Looking Back 
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FEATURES 


48 Cheap Thrills: BMW's New Z3 А new в 
American plant sparks a renaissance of the classic Stringless 
sports car—at a tantalizing price. laser harp in 


What's New. 
50 Aiming High in Hard Times Despite a budget 


squeeze, NASA's chief is surprisingly upbeat. 


54 Get Set for the Super Disc The long- 


promised digital videodisc is ready to blow you away. 


54 59 Chariots of the Gods Five clite sedans refine 


Rhett, Scarlett, the definition of luxury as they vie for supremacy. 
and the Civil 

War on a single 64 А Wake-up Call from Kobe Japan's awesome 
videodisc. quake delivers a stark warning to the rest of the world. 


tists map the sea floor with unprecedented accuracy. 


So you think 
you can't switch down 
to lower tar 
and still find satisfying taste. 
Wanna bet? 


0.1 mg nicotine- 
8," 0.6 mg nicotine akape 


қ. 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


— LETTERE 


Next-Generation Digital Disc 
VIRTUALLY EVERY MAJOR ELECTRONICS and entertainment company will soon 


be offering you a new way to watch movies, listen to music, and interact with 
your computer: DVD. Often called the digital videodisc, DVD is also the 
acronym for digital versatile disc, perhaps a more apt name. As a new standard 
for digital multimedia, DVD offers a future generation of compatibility to 
replace the clutter and confusion of competing discs and players. We think 


DVD is one of the most exciting consumer electronics developments in years. In this issue, Dennis 
Normile delivers a blow-by-blow account of how DVD works, and describes the performance and 
value you can expect from it, beginning later this year.—Fred Abatemarco, popscied@aol.com 


Approval Process 


WE READ with interest the article 
“Bandaid for Oil Spills” [Science 
and Technology Newsfront, Nov. 
'95], but some clarification is in 
order. Magna-Patch submitted an 
application to the American Bureau 
of Shipping more than a year ago 
for approval in accordance with the 
ABS Type Approval Program. 
However, the application was subse- 
quently withdrawn. Thus we have 
neither approved the patch, nor are 
we in the process of doing so. 
Thomas J. Tucker 
American Bureau of Shipping 
New York, N.Y. 


High-Density Discs 


IN YOUR STORY, “Disposable 
Dinnerware,” you report that no 
processors for plastic have been 
installed on Navy ships [Science 
and Technology Newsfront, Nov. 
'95]. There is a Compressed Melt 
Unit on the U.S.S. George 
Washington that compresses plastic 
waste into discs that measure 20 
inches across, are 1- to 2-inches 
thick, and weigh about 10 pounds. 
Heating the plastic to its boiling 
point and compressing it reduces 
the volume by a ratio of 30:1. 
Kevin Meihaus 
flyrod4911 @aol.com 
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Is It Real, or Is It... 


THE THOUGHT of hyperinstru- 
ments is fascinating, but I do not 
believe a computerized instrument 
or simulated sound can compare to 
the music a professional musician 
plays (“Нурегтпивіс,” Oct. '95]. 
Tiffany A. Jackson 
tijackso@nmsu.edu 


For and Against E-mail 


GINA SMITH’S column will only 
scare people who might be think- 
ing of exploring e-mail [Beyond 
Here, Nov. '95]. The points she 
raises about getting unnecessary 
items and too much mail are some 
of the same arguments people 
made about phones. All it takes to 
have a good time on e-mail is to 
learn to check it every day. 
Bevan Archer 
b-archer@onu.edu 


YOUR ARTICLE opposing e-mail is 
right on the money. The end of 
letters being sent by the postal ser- 
vice represents the end of an era. I 
am able to read the letters my 
grandfathers and great grandfa- 
thers sent to each other. My chil- 
dren and grandchildren will no 
longer have that privilege. 
Ryan Michael Mahar 
maharrm @ctrvax.vanderbilt.edu 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance 

E-mail: PSReader@ aol.com 

Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters 

E-mail: PSLetters@aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered 
E-mail: AskPopSci@aol.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address please write to: 
Popular Science 

P.0. Box 5100 

Harlan, Iowa 51537 


POPULAR SCIENCE ONLINE 


Visit our World Wide Web site at 
http://www.popsci.com 
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Harping on HAARP 


ALTHOUGH MANY details of the 
Pentagon's HAARP project remain 
unknown, the basic concept is a 
frightening one ["Mystery іп 
Alaska," Sept. '95]. Living in the 
Southwest, I have seen closely the 
traumatic effects of the negligent 
atomic testing that took place in 
the western desert half a century 
ago. The result of billions of watts 
of radiation upon our already dam- 
aged atmosphere could be even 
more catastrophic and long lasting. 
Yet another government agenda 
with unpredictable and dangerous 
potential? 

Matt Hansen 

Salem, Utah 


The Real First 


VOLVO WASN'T first with a contin- 
uously variable transmission (CVT), 
as you state in your article *Lean, 
Mean, and Green" [Nov. '95]. That 
honor goes to the Dutch carmaker 
DAF. The DAF 66 vehicle later 


became the Volvo 66, when Volvo 


bought out DAF. 
Jack W. Vetter 
Westwood, Kan. 
A Vote forthe EV Warrior 


I WAS SURPRISED at the last para- 
graph of “California Dreaming?" 
[Oct. '95]. It says, "I don't quite 
get this electro-moped concept... 
What's wrong with pedaling any- 
way?" In the Western world, a bicycle 
is considered a toy; most daily 
journeys are taken by car. Perhaps 
the electro-moped will be used by 
people who wouldn't normally ride 
a bicycle to work because of the 
distance, hills, or the effort of 
pedaling. It may not be perfect, 
but it must be better for the envi- 
ronment than a car, and it offers the 
pleasure and freedom of a bicycle. 
Garry Edmonds 
Armidale, Australia 


Anonymously Speaking 


1 AM CONCERNED that your maga- 
zine prints the full Internet address 
of people sending you letters via e- 
mail. Now, people who have their 
letters printed are leaving them- 
selves open to a flood of junk mail. 
Tom Harger 
via e-mail 


Yours is the first letter we've received 
that addresses this issue. POPULAR 
SCIENCE will honor requests to keep 
e-mail addresses private. 


Quality Sound 


THE MPEG 1 OR MPEG 1.5 sound 
provided by digital satellite systems 
is not laser disc quality [“Essential 
Technology Guide to Television," 
Nov. '95]. When are DirecTV and 
USSB going to upgrade to MPEG 
2? It was promised in January 1995, 
Wayne English 
Wallace, N.C. 


Digital satellite systems have been 
able to receive MPEG 2 quality 
sound, but software at the uplink 
centers wasn't able to encode MPEG 
2 quality until the fall of 1995. 


Radioactive Coal 


YOUR ANSWER about sending 
nuclear waste to the sun says the 
rocket could disintegrate and the 
radiation fall to Earth [FYI, Nov. 
'95]. According to figures from the 
Environmental Protection Agency, 
801 tons of uranium and 1,971 tons 
of thorium were released into our 
atmosphere in 1981 from radioactive 
coal emissions. It seems coal is a 
greater problem than nuclear fuel for 
poisoning our environment and us. 
John N. Maguire III 
Myrtle Beach, S.C. 


Correction: Ford's new F-150 was 
launched as a 1997 model at the 
beginning of 1996 [Automotive 
Newsfront, Jan.]. 
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LIFESTYLI 


Music AND HOME THEATER SYSTEMS, AUDIO'S NEW STANDARD. 


ADVANCED TECHNOLOGY THAT NOT ONLY CAPTURES THE INSPIRED, BUT INSPIRES. 


Perhaps the greatest music is not so much 
composed, as inspired. Now, there’s a way 
to hear it time and time again that, in itself, 
is quite inspirational. Bose” Lifestyle® systems. 

Whether you're listening to a Lifestyle* 


music or home theater system, the experience is unique 


among audio systems. Every detail, from the way it 


looks and operates, to the way it sounds, is untradi- 
tional. Unconventional. And unforgettable. 

All of which inspired Popular Science to award the 
new Lifestyle* 20 music system the 1995 “Best of 


What's New” award. Not only is it recog) 
tion of the sheer elegance of the music cen- 
ter with 6 CD changer; it’s testament to the 
sheer artistry of the sound. The room brims 
with the lifelike realism of music reproduced 
by 4" Jewel Cube™ speakers and a hideaway bass 
module. A feat that many may aspire to, but only 
Bose advanced technologies achieve. 
In fact, you might say all Lifestyle" systems are not 
so much engineered, as inspired. For more information 
and retailers near you call 1-800-444-BOSE Ext. 711. 
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Better sound through researche 


EDITED BY MARIETTE DICHRISTINA AND SUZANNE KANTRA KIRSCHNER 


Swiss Army Card 


THE HUMBLE APPEARANCE of the sleek black Credit Card 
Companion belies its utility: The 1.3-ounce, 1/8-inch- 
thick Companion houses a pull-out awl/screwdriver/bottle 
opener, tweezer, toothpick, and impressively toothy 
stainless-steel knife. The built-in magnifying lens and 
compass complete the package. Price: $25. Tool Logic, 
Box 1630, Port Heuneme CA 93044-1630. 


Light and Speedy 


THE SPORTY LOTUS ELISE roadster heralds a new 
breed of supercar. Weighing just 1,490 pounds, the 
two-seater has an unusual spaceframe chassis of 
epoxy-bonded aluminum extrusions clad in a com- 
posite plastic body shell. With a 1.8-liter, 140-horse- 
power Rover engine, the car springs to 62 mph in 5.9 
seconds, has a top speed of 120 mph, and does a 
thrifty 41.6 mpg at a constant 55 mph. Group Lotus 
Ltd., Hethel, Norfolk NR14 8EZ, England. 
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Pick-Up Claws 

is like wielding 

a giant pair of 
salad tongs. The 
two interlocking 
claws scoop up 
heaps of leaves or 
grass clippings with 
ease. The four-pound de- 
vice is made of molded 
polyethylene. Price: $25. Step2, 
10010 Aurora-Hudson Rd., Box 
2412, Streetsboro OH 44241-0412. 


No Strings Attached 


FOR TRUE LIGHT music, run your 
fingers across the stringless laser 
harp. A computer interface alters 
the sounds produced to match the 
“playing”—from bright and loud, 
created by rapid finger movements, 
to softer and more mellow, when 
fingers move more slowly. Hands 
On harps, which cost $18,000, are 
on display-at the Inventure Place 
National Inventors Hall of Fame 
in Akron, Ohio, and the Mall of 
America in Minneapolis. Hands On, 
Box 648, St. Petersburg FL 33731. 


Minute 
Modem 


A WIRELESS MODEM once meant hooking up 
a PC card to your cellular phone or lugging 
a unit that resembled a small brick. 
Megahertz's AllPoints Wireless PC Card slips 
into a Type II PC Card slot and extends only 
a few inches from your laptop or electronic 
organizer, providing the smallest and light- 
est wireless solution to date. The device 
operates over the RAM Mobile Data Net- 
work. Price: $500. Megahertz, Box 16020, 
Salt Lake City UT 84116. 


High-Flying Bed 


PASSENGERS FLYING long hauls in 
first class with Air France can now 
snooze away the hours in greater 
comfort: The planes are outfitted 
with seats called l'Espace 180, which 
recline 180 degrees to become 
6-foot, 5-inch beds, an industry first. 
Air France, 142 W. 57th St., 
BOVYGHENATOO19: Handwriting on the Go 
HEWLETT-PACKARD'S OmniGo electronic 
organizer features handwriting recognition. 
Fold the unit's top half all the way back, 
select the screen rotation button, and you 
have a compact writing tablet. The unit also 
has a PC Card Type II slot for a communica- 
tions card and will run programs on the GEOS 
Pen operating system. Price: about $500. 
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Two-Speaker Home Theater 


THE SPATIALIZER HTMS 2510 provides a 
home-theater-like experience from a two- 
speaker system. The $250 unit creates the 
illusion of sound emanating in three 
dimensions—without any special encoding. 
While it can't compete with a high-end 
system, it is a good low-cost alternative. 
Many video games and films are now encoded 
for Spatializer to provide an enhanced effect. 
Spatializer Audio Laboratories, 20700 Ventura 
Blvd., Ste. 134, Woodland Hills CA 91364. 


V 
Fins for Fighters 


A PAIR OF movable nose-mounted 
fins, or strakes, have been installed 
on NASA's F-18 High Alpha Research 
Vehicle aircraft to aid yaw control 
when the fighter is flying with its 
nose at high angles. Normally folded 
flush, the strakes are opened to 
produce side forces that point the 
nose. NASA Dryden Flight Research 
Center, Box 273, Edwards CA 93523. 


Re-Cycling 


ECO-TERRA BICYCLES from Huffy of Dayton, Ohio, are 
the first with frames cast entirely from recycled 
aluminum. The bikes also use recycled milk and plastic 
soda bottles for the pedals, seat foam, grips, and 
saddlebag. Eco-Terra, for adults, will be available early 
this year for about $180; children’s versions, called 

Metaloids, sell for $150 to $200, depending on model. 


Concept Truck 


THE VOLVO ECT (Environment Concept Truck) combines a hybrid 
drive with an innovative design. In electric drive, the ECT is a 
zero-emission vehicle. When needed, an ethanol-fueled gas 
turbine and generator in a roof compartment recharge the 
batteries and provide power, giving the hybrid drive ultra-low 
emissions. With two tons of batteries, it has a 15-mile delivery 
range in town. An Environment Concept Bus uses the same 
drive system and can carry 80 seated and standing passengers. 
Volvo Bus Corp., 40508 Goteborg, Sweden. 
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APPLES TO APPLES, 
OR TOTALLY NUTS? 


Subaru Legacy 2.5 6T 


The nerve of us. Pitting the engineering 
ingenuity of the legendary Porsche 911 
Carrera 4* against that of the new Subaru 
All-Wheel Drive Legacy 2.5 GT. Preposterous! 
Call us crazy, but we see distinct similarities. 


TWO BOXER ENGINES: HORIZONTALLY 
OPPOSED, YET SO MUCH ALIKE. 


The horizontally opposed boxer engine 

has a lower center of 
gravity that increases 
stability and reduces 


vibration for a 


smoother, more 
enjoyable ride. Naturally, Porsche's got one. 
And so do we! Ours is a 2.5-liter, 16-valve, 
DOHC beauty. And though our 155 horses 
may be outnumbered by theirs (270 hp), 
the Legacy 2.5 СТ? low-end 155 lb-ft 
torque nicely delivers a highly responsive, 
high-performance engine. 
THE TRACTION CONNECTION: 
ALL-WHEEL DRIVE. 

Sure, the Carrera 4 sticks to curves like 

bug splatsonawind- | - 


shield. Maybe that's CA Cy 


because Porsche nay 

equips their top-of- ҒА 

the-line car with the М eS 

superior traction of ee Rp р 
jenen Dove 


All-Wheel Drive — 


just like us! Subaru All-Wheel Drive continu- 
ously monitors road conditions, automati- 
cally transferring power from the wheels 
that slip to the wheels that grip — actually 
helping you avoid accidents. Combine this 
with a horizontally opposed engine and 
optimally tuned suspension, and you get the 
Subaru All-Wheel Driving System, and a 
Legacy 2.5 GT that's daringly fun to drive. 
THE TWO FACES OF BEAUTY. 
We're the first to point out: When it 

comes to style, the Porsche 911 is a real cherry. 
But with aerodynamic ground effects body- 


work, contoured halogen headlights, rear 
decklid spoiler and polished 5-spoke alloy 
wheels, the Legacy 2.5 GT is one hot tomato, 
too. Inside, too, it's engineered with both 
style and ergonomics in mind. With easy-to- 
read analog gauges, easy-to-reach controls, 


ШРІ. 


2.5 GT driving environment is actually built 
around a driver, not a formula. What's 


more, it comes in two sleek body styles: the 


sporty Legacy 2.5 GT Sedan and the roomy 
Legacy 2.5 GT Wagon. Body styles that 
Porsche doesn't even make. 
OUR PRICE IS GREAT. THEIRS 
IS MUCH GREATER. 

We admit it. Starting at just 322,295)! 
the Legacy 2.5 GT is no match for, well, any 
Porsche — the 911 Carrera 4 
2 included. What's more, with 
an EPA fuel economy of 
20/26 mpg, the Legacy 2.5 
GT has a less voracious 
appetite. And with typical 
Subaru low maintenance, it 
won't cost you much down 
- the road, either. 

So there you have it. But don't take our 
word — compare for yourself. See your local 
Subaru dealer for a test-drive, or call us at 
1-800-WANT-AWD. 

Now, how do you like them apples? 


a deeply bolstered, 10-way adjustable driver's SUBARBU.e 


seat — even a retractable cupholder — the 


The Beauty of Al-Wheel Drive 


“Pictured is the Porsche 911 Carrera 4. ¢MSRP of Legacy 2.5 GT Sedan 4EAT with a 2.5-liter engine. Price does not include inland transportation, taxes, license and title fees. Dealer's actual price may 
vary. 1996 EPA estimate. City 20/Hwy 26. Use for comparison only. Your actual mileage may vary. 


She carried you. 
She raised you. 
She fixed lasagna just 


the way you liked it. 


Now you're breaking 


her heart. 


How could you forget 


Everyone and their 
mother is on the Internet 
these days. So how can 
your business thrive in 
this strange new world? 

Well, ever since help- 
ing to pave the Net, IBM 
has been at work forging 
tools for business. 

From the 100 countries 
on the IBM Global Network 
to one-button Internet 
access, from electronic 
commerce to our Global 
Security Analysis Lab. 

Not to mention all the 
IBM servers that keep the 
whole thing humming. 

For something to write 
home about, just drop by 


http://www.ibm.com 


пое ` email address? 


м s a restera vademarh and Solutons tor a smal plane e dfi 
‘of Intematonal Business Machines Corporation. ©1986 
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One Odd Asteroid 


LIKE A BADLY THROWN football, the 4179 Toutatis asteroid 
tumbles through space in one of the strangest rotations yet 
detected in the solar system. There are several theories about 
the unusual barbell-like shape in this computer model, cre- 
ated by Scott Hudson of Washington State University and 
Steven Ostro of NASA's Jet Propulsion Laboratory from radar- 
telescope data: The asteroid may have been sculpted by im- 
pacts, or it could have been created by two objects that 


gently collided and fused together. 


Two Bits in One 


CUT PRECISION holes for woodworking 


projects with the Sears Craftsman 
Two-in-One Forstner Bit Set. The 


patented set uses durable high-speed 


steel in the changeable heads, which 
fit over a common shaft. For around 
$40, you get one 3/8-inch shaft and 
five bit heads. 
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"Flying" Yacht 


THE ZEFYR 43 trimaran sails 
without canvas, ropes, or 
winches: Instead, the crew 
operates a tall, airplane-type 
wing from a computer keyboard. 
The computer can control the 
43-foot Zefyr's tacks and jibs 
automatically, while preventing 
capsizing or excessive power. 
The $303,000 yacht, the first 
production "wing sail," can also 
use its air brakes to stop or re- 
verse direction. Walker Wing- 
sail America, 555 Turnpike St., 
Ste. 44, N. Andover MA 01845. 


Golf Guide 


ROLL SOUNDADVICE for Golf's 
pressure-sensitive sleeve over 
the grip of any wood or iron. 
Then take a swing—and get 
instant feedback on your golf 
stroke. The device detects the 
changes of grip pressure that 
indicate correct or incorrect 
technique and beeps its 
approval—or disapproval. 
Price: about $100. Soundadvice, 
444 Cedar St., 17th Flr., 

St. Paul MN 55101. 


Moisturizing 
After Shave 
Splash a 


ТТЫ New Gillette Series 
Pacific Light After Shave Splash 


Now. you can get skin care just by splashing on your after shave. 
New Pacific Light does more than just refresh and invigorate your 
face. Its unique non-sting formula instantly 

moisturizes and soothes your skin. All'with alight, | 
fresh scent. Pacific Light. Can your after shave sp 
do all that? 


WHAT'S NEM 


Analog Meets 
Digital 

CASIO'S Twincept Watch 
looks like your standard 
analog dress watch. But 
press a few buttons and dig- 
ital information is projected 
on the watch crystal. The 
watch displays 50 names 
and phone numbers, the 
current time in cities from 
all 26 time zones around 
the world, including Green- 
wich Mean Time differential 
—plus the usual day, date, 
alarm, and stopwatch func- 
tions. Price: about $100. 


Interstate 
Traveler 


WITH THE addition of an 
enclosed fairing and 
detachable saddlebags, 
BMW has tailored its new- 
generation Boxer motorcycle 
to long-distance touring 
riders. The R1100RT features 
a wind screen with electri- 
cally adjustable angle and 
height, and fairing-mounted 
flaps that open to channel 
engine-warmed air to the 
rider's hands in cold 
weather. A 90-horsepower 
flat-twin engine acceler- 
ates the R1100RT, which 
has antilock brakes. Price: 
$16,000. BMW of North 
America, Box 1227, West- 
wood NJ 07675-1227. 


Hotplates turn 
over to flip 
pancakes 


(NB 
хе. 


Ne 
esl 


Batter container 


Batter 


е Finished Hotplates = 
Control pancakes 
panel Lond 
РЧ 
Hotplate 5.9 7% 
tips up B 
Flapjack-o-Matic 


FOR THE KITCHEN that has everything, there's the Flip 
it pancake maker: It automatically squirts batter onto 
two hotplates, cooks one side, and then flips the pan- 
cakes to finish them. Add-on plates create hotcake 
messages, like "Good Morning." Developed by Ernesto 
Blanco, a mechanical engineer at MIT, and partner 
Albert Sesona, Flip it should sell this spring for around 
$45. Flip it, Box 11454, Jacksonville FL 32239. 


Diminutive Diesel 


DAIHATSU'S FX-21 prototype city car packs 
the world's smallest automotive diesel; it's 
а 900cc 47-horsepower two-stroke that's 
mated to a CVT (continuously variable 
transmission). Fuel consumption in urban 
driving is an impressive 68 mpg. Tailgate 
collisions are avoided by a laser radar sys- 
tem that monitors the vehicle ahead, 
warns the driver with a head-up display 
and alarm if he's too close, and then auto- 
matically applies brakes if needed. Dai- 
hatsu Motor Co. Ltd., 1-1 Diahatsu-cho, 
Ikeda City, Osaka Pref., Japan. 


ШНАТ"5 NEW 


VisforIncreasing Control 


REPLACING THE usual straight line of wheels, V-Line 

skates have wheels alternately angled inward at 32 
degrees. The resulting "V" shape keeps at least two 
wheels directly on the surface when you're taking 
curves, increasing control. A "quick change" feature 
lets you switch or rotate the wheels in about a 

| minute. Price: about $350 

" * 5 =A 22 (hockey skates, shown); 


Meet Me by the Pentium $280 (recreational 


| version). V-Formation, 
| IT'S A "FANTASTIC VOYAGE" for the ‘90s—a 51 mil- Plaza 9, 900 Rte. 9 N., 
| lion networked, multimedia upgrade of The Walk- Woodbridge NJ 07095. 
Through Computer 2000, a giant personal 

computer on exhibit at Boston's Computer Mu- 
seum. The size of a two-story house, the PC is dri- 
ven by a 7-foot-square Pentium processor. Visitors 
can play with text on a 12-foot-tall color monitor, 
answer e-mail by rolling and clicking a car-size 
mouse, and try more than 30 other activities. 


No Leverage for Thieves 


IT TAKES A determined thief to force open a sturdy 
U-lock. The Vetta Verdict makes that even tougher. 
The shape minimizes leverage points, and the 
central placement of the lock prevents thieves from 
forcing the cylinder with a hollow pipe. A snap-in 
automatic lock means no fumbling for the key. 
Price: $30 to $35. Vetta 
Sports, 1500 Kearns 
Blvd., Ste. A 200, 
| Park City UT 
84060. 


Handy Shaper 


BLACK & DECKER'S 7.2-volt Cord- 
less Shrubber (VP410T) makes 
easy work of shaping shrubs. The 
six-inch shrubber is also com- 
pact enough for tight jobs, such 
as work around flower beds. 
Available this spring for about 
$30; VersaPak charger and inter- 
changeable batteries cost an 
extra $30. Black & Decker, Box 
618, Hampstead MD 21074. 
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The only tru 
agnum Power 


Now it seems that Dodge Ram isn't just part 
of the most powerful overall line of pickups on 
the planet. According to a J.D. Power and 
Associates survey of owners; it's also the most 
appealing pickup in America. 

As the recipient of the prestigious APEAL 
award for performance, execution and layout, it's 
pretty convincing evidence that ignoring the 


rules of conventional wisdom is a very good 
thing to do. 

It wasn't just the unmistakable look of Ram 
that people liked. It was the ideas and the execu- 
tion they found in everything from the powertrain 
to the ergonomics and comfort of its interior. 

Not only that, having a pickup that holds its 
resale value better than full-size Fords and 


ck with both 
and J.D. Power. 


» Chevrolets is pretty appealing too.” And to keep building cars and trucks that 
Clearly, the J.D. Power and Associates change them. Want more information? Call 
APEAL award is good news to all of us here at 1-800-4-A-DODGE. 
the New Dodge. But it's also a powerful incen- 71995 Automotive Performance, Execution, and Layout Study, based on 27,854 


“Мес calculated resale using avg. trade-in values for full-size "9: 


: i . . ses. adels 
tive to keep looking for rules that need changing. ^ Nr. published in 95іш. бер. NALDA. Oficial Used Car Guid” monthly editions 


Americas Truck Stop @ The New Dodge 


ine OF THE CHRYSLER CORPORATION, 


Let me tell ya, theres a. lot of Life 
in my Ace Hand Tools... 


Ab my hammer... over the past ten or Twelve 
years its pounded hundreds of nails, 
including the ove on my left thumb. 


The old standard head screwdriver 
true workhorse. Its seen me 
through move twists and tums 
than T can remember. 


Socket Set... my introduction 4» the 

+he metric system. Bought it 
work on my First car. 

Got more mileage out of it than the car. 


loy trusty wrench. 
>: p Woo ne We almost 
ixed the kitchen sink in '5. Pliers em before Fred moved 
T did say almost; didnt I? Ps dor in Bs. 
lost Ем a couple years later.. 
Found ‘em right after he moved. 
Coincidence 7 I dont think so. 


Ace Brand hand tools are made with a full 
lifetime warranty. So you'll get plenty of use out 
of them and a few stories too. We guarantee it. А ® 


CH996 Ace Hardware Corporation BRAND 


AVOID BACK-SEAT BOREDOM during long car trips with Clar- 
ion's Саг Multimedia System. A six-inch color LCD TV with 
VCR and video-game hookup ($2,200 for monitor and 
tuner) can be installed in the back. To round out the op- 
tions, there's an integrated voice-activated navigation sys- 
tem ($650), audio package ($490 to $710), and in-dash 
cellular phone ($650). Clarion Sales Corp., 661 W. Redondo 


Beach Blvd., Gardena CA 90247. 


Stealthy Drug Hunter 


THE U.S. COAST GUARD has 
ordered three of these Schweizer 
RU-38A reconnaissance aircraft to 
help catch drug smugglers. The 
two-seat airplane's unusual 
tandem-engine layout allows it to 
cruise efficiently on either of its 
350-horsepower engines, and 
radar and infrared sensors at the 
front of the twin tailbooms have a 
wide field of view. Special mufflers 
and slow-turning geared propellers 
make the RU-38A so quiet that 
almost any ambient noise—such 
as wind or waves—will make it 
impossible to hear. 


Phone+Pager 


MOTOROLA'S RSVP is a numeric pager built 
into a nickel-metal-hydride cellular- 
phone battery. Slide RSVP into 
your Motorola MicroTAC cel- 
lular phone, and you create 
a dual-use wireless tool for 
on-the-go communications. 
Price: about $260. Motorola 
Inc., Paging Products Group, 
Derivative Technologies Div., 
3301 Quantum Blvd., Boynton 
Beach FL 33426. 


Five Easy Pieces 


FIRST THERE WAS the Homelite Electric Start string 
trimmer, which starts with the push of a button [“Best of 
What's New,” Dec. '95]. Now, with the $190 ZR Series Power 
Start Plus, you can add any of five separately sold attach- 
ments to convert the string trimmer to a blower (attachment 
costs about $35), edger (about $70), cultivator (about $90), or 
brushcutter (about $45). A two-cycle 25-cc engine provides power. 
Homelite, 14401 Carowinds Blvd., Box 7047, Charlotte NC 28241. 


[N^ 


BEL-TRONICS technology 
finishes number one... 


Radar/Laser detector 


again. 


BEL technology continues to rank number one more times than any other 
detector manufacturer — over 10 times during the past 5 years in independent tests. 


Automobile Magazine reinforces BEL-TRONICS as the 
industry leader, rating BEL technology and model 
745sTi Plus number one. “We continue to be impressed 
by BEL consistently superior engineering and its ability 
to sustain a position as an industry technology leader." 
(Automobile, Рес.5), We think you'll be impressed too. 

"It's ergonomics are excellent..." And so are its 
features, including a high intensity digital display, 
Shadow Technology' for total immunity to the vc-2 
and an Advanced Road Hazard Alert. Each serves to 
highlight the well-balanced performance of the 
BEL 745STi Plus and our proven superiority in Radar 
and Laser detection. 

"Once again BEL has demonstrated the ability to 
generate superior sensitivity without the penalty of 


excessive urban falses...a remarkable performance...". 
Also remarkable is BEL’s superior Ka band sensitivity. 
BEL 745STi Plus scored 3 times the Ka band range of 
the nearest competitor, making BEL 745sTi Plus your 
best defense against the Stalker. 

Dual Tracking Laser" provides complete front and 
rear Laser protection for crucial, early detection. 
"The BEL’ laser scores led the field in the crucial ability 
to see a distant laser beam working traffic up ahead... 

Number one in technology. And number one with 
drivers. BEL 745sTi Plus is just $349.95. Call today to 
order or for the name of a dealer near you. 


1-800-341-1401 USA 
1-800-268-3994 CANADA 


BEL 
BEL-TRONICS LIMITED 


Leadership through Innovation and Technology® 


Quotes used with permission from Automobile Magazine. Automobile is a trademark of x- Magazine Finance Corporation. 


*- registered trademark of BEL-TRONICS LIMITED. Ts trademark of 


-TRONICS LIMITED. Protected under us and foreign patents. 


Defend your right to buy a Radar/Laser detector. Contact R.A.D.A.R.: 49495. 25-A, Tipp City, он, 45371 or call: 1-800-448-5170 
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Strait Across 


THE ANCIENT Greeks claimed Her- 


cules shoved apart Africa and Eu- 
торе to create the Strait of Gibral- 
tar. Now modern engineers want to 


attempt another Herculean task: re- 


joining the two continents with a 
tunnel. The governments of Spain 
and Morocco recently announced 
plans for a feasibility study of such 
an undersea passage. 

Тһе proposal comes 16 years af- 
ter the two countries first agreed to 
investigate methods for construct- 
inga link. Since then, the idea of 
building a bridge has been rejected 
as too likely to interfere with busy 
shipping lanes, as well as being too 
difficult to engineer. 

The proposed tunnel would 
stretch between Point Paloma, 
Spain, and Malabata, 
Morocco, a distance of 
approximately 26 miles. 
Farther to the east, the 
distance between the 
two continents 
narrows to 


PROPOSEDROUTE i 
17.2 miles coast to coast — y 


less than nine miles, but the sea 
floor there plunges to nearly 2,800 
feet below sea level, posing a formi- 
dable barrier to prospective tunnel- 
ers. Geologists speculate this under- 
water canyon was carved out of clay 
when water from the Atlantic began 
to pour into the Mediterranean. By 
comparison, the chosen route 
would drop only 1,300 feet below 
sea level. 

That would make the so-called 
Afro-tunnel shorter but significantly 
deeper than the Channel Tunnel 
linking England and France. Like 
the “Chunnel,” the Afro-tunnel 
would have two passageways—one 
for travel in each direction—with a 
smaller maintenance tunnel be- 
tween them.—Judith Anne Gunther 


SHORTEST ROUTE 
9 miles coast to coast. 


and day 
% 


А proposed tunnel under the Strait of Gibraltar would not follow the shortest route, where the 
sea floor forms a deep canyon. Instead, the tunnel would follow a longer, more shallow route. 


[ AVIATION] 
Hot Engine 


A NEW ENGINE design for fighters 
runs as a fuel-efficient turbofan 
when the plane is cruising to the 
target area, and changes to a 
high-thrust turbojet for combat. 

Proposed by General Electric 
and Allison, the engine is fitted 
with valves that change the path 
of the internal airflow, and a 
bladed wheel that idles during 
cruise but supercharges the en- 
gine's compressor at maximum 
power. These components add 
weight and complexity, which is 
why engine designers have been 
wary of such "variable-cycle" en- 
gines. GE and Allison get around 
this limitation by running the en- 
gine hotter and at higher pressure 
in the combat mode, making it so 
powerful that a heavy, fuel-thirsty 
afterburner is no longer needed. 

The two companies plan to use 
exotic materials, including tita- 
nium alloys reinforced with sili- 
con-carbide fibers, to enable the 
new engine to withstand the high 
temperatures. 

The result, engineers claim, 
could be a 50 percent gain in a 
fighter's range. This would allow a 
small F-16-size jet to foray deep 
into hostile territory, something 


that only the big F-15 can now do. 


Allison and GE have already 
tested some elements of the en- 
gine and are competing with Pratt 
& Whitney to build a complete 
ground-test model. A production 
engine could be ready by the turn 
of the century.—Bill Sweetman 
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precision attacks as much as 1,000 
miles inland; and shorter-range 
missiles for coastal bombardment. 

The new ship would cost less 
than a cruiser because it would be 
slower and have simpler electron- 
ics. Its missiles would be fired and 
guided according to data gathered 
by other ships or aircraft, so it 
would need a crew of fewer than 
100 people. Instead of having its 
own air defense system, the arse- 
nal ship would rely on other ships 
for protection. For stealthy opera- 
tion in combat areas, it would take 
on 33,000 tons of ballast, sinking 
until its decks were as little as five 
feet above the water, making it a 
smaller target for hostile radar. 

The Navy is.seeking $750 mil- 
lion to build a prototype ready for 
testing by 1999.—B. S. 


Floating Arsenal 


THE U.S. Navy is looking at a new 
class of warship to bolster its fire- 
power in regional wars. Today's 
missile cruisers can carry only 120 
missiles, and reloading at sea is dif- 
ficult and time-consuming. Be- 
cause a bigger cruiser would be 
prohibitively expensive to build 
and operate, Navy planners have 
drawn up designs for a Large Ca- 
pacity Missile Ship dubbed the *ar- 
senal ship." 

This ship would be four times 
the size of a Ticonderoga-class 
cruiser and would carry 512 missile 
launch tubes in its 825-foot-long 
hull. The weapons could include 
Standard missiles, to shoot down 
aircraft or missiles over a wide 
area; Tomahawk cruise missiles, for 


Bridge 4 


Missile tubes 


Missile tubes 


Combat waterline 


ссе 


Transit waterline 


In combat, the Navy's "arsenal ship" would be partially submerged to hide from enemy radar. 


previously used a similar method 
to detect planets near a star utterly 
unlike the sun: an ultradense, 
rapidly spinning object called a 
pulsar. Life could not exist on a 
planet circling such a dead star. 
Nor is life likely to exist on the 
newly discovered planet because it 
is only 5 million miles from Pega- 
sus 51, so close that it whizzes 
around the star once every four 
days and must be superhot. Never- 
theless, the fact that astronomers 
have found a planet around a sun- 
like star bolsters their belief that 
others must abound in the uni- 
verse.—Arthur Fisher 


Another World? 


TWO ASTRONOMERS from the 
Geneva Observatory have spotted 
a planet orbiting a star in the con- 
stellation Pegasus. What sets this 
find apart from earlier ones is that 
the star, Pegasus 51, is quite similar 
to our own sun, and its planet ap- 
pears to be roughly the same size 
as Jupiter. 

Astronomers cannot see the 
planet through telescopes, but 
they can detect a wobble in the 
motion of Pegasus 51—caused by 
the gravitational pull of a massive 
object circling it. Researchers have 
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Light Touch for Cells 


RAOUL KOPELMAN, a chemist at the 
University of Michigan, has in- 
vented a fiber-optic probe that is 
just one-thousandth the width of a 
human hair. It's so small that it 
can slip harmlessly through the 
gaps in most cells' porous protec- 
tive sheaths. "It goes through the 
membrane of the cell," Kopelman 
says of his probe, the smallest op- 
tical sensor ever developed. "It 
doesn't injure it. No liquid comes 
squirting out." 

The probe is created under a mi- 
croscope. As Kopelman's team 
shines light down one end of an 
optical fiber, the other is heated by 
a laser and stretched to a tapered 
tip. Then the tip is bathed in coat- 
ings selected to react with biologi- 
cal compounds such as acid, 
calcium, glucose, oxygen, potas- 
sium, or sodium. Afterward, when 
light is pumped through the open 
end of the fiber, the fused tip 
glows, its brightness and color 
varying according to the concen- 
tration of the target chemical. 

Kopelman's probe could test the 
effects of drugs on individual cells, 
or check embryos for birth defects. 


A tiny fiber-optic probe pierces a cell. 


Doctors could even give the nearly 
unbreakable fibers to patients for 
painless self-monitoring. Diabetics, 
for example,could measure their 
blood-sugar levels with a fiber-optic 
“needle” that would be far too small 
for them to feel.—Mark D. Uehling 
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When you just can't get enough... 


7 hours of 16-bit audio 


Re P- анны 


Acte like a hard drive > 
9 


4.6 GB per diek 


2 


Holde 7 CD-ROM 
titles at 16X speed 


Stores lote of 


500,000 
text documents velar 
lins. j prc 
230 CAD/CAM files 
at 20 MB each 
46 high resolution 
color images at 100 MB each Backup entire company 
archives/records with software 


compression up to 10 GB per disk 


5-- 


Disk space, that is. 


Today's computer users just can't get enough. CAD/CAM files, or documents you could ever want 
Storage demands are growing out of control. at the speed of hard disk drives. And, it's affordable 
Finally a storage system you'll never outgrow... at only $1695 with one free disk. Additional optical 


the Pinnacle Micro Apex 4.6 Gigabyte disks are just $199 with a guaranteed shelf life up to 
Optical Hard Drive. Go ahead and store P x 30 years. The Pinnacle Apex 4.6 GB 
it all - no worries. Fill up a disk, just 4 zr fia Optical Hard Drive. The ultimate 


add another. Each optical disk 
holds 4.6 Gigabytes of all kinds = 
of stuff. All the graphics you сап — 


storage machine. Remember, you 
can never be too rich, too thin or 

have too much disk space. To order or 
create. Run your favorite CD-ROM fora local dealer call: 800.553.7070 
titles at 16X speed. Backup data 


like accounting records, business plans, М 
and images with compression up to 10 GB per Pi ININACLE, AOE e ISRO 


disk. Store all the high resolution color images, Tel: 714-789-3000 Fax: 714-789-3150 


All Trademarks and Registered Trademarks of Their Respective Owners. 
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ADVERTISEMENT 


Tough Powermate 
Lights Deserve | 
To Be Called Tools. | 


Working under a 4 x 4 is tough 
work. Make the job easier with the 
right tools—including the right light. 

The Ratchet Head Work Light from 
Powermate is the right light for this 
job and many others. It is balanced 
and will stand upright, leaving both 
your hands free to work. An adjustable 
head clicks into 12 different positions 
to direct the light exactly where you 
need it. 

The Ratchet Head Light features 
а поп-вір EnduraTex" outer shell that's 
both chemical and weather resistant, 
a bright-white Xenon bulb and a 
shatter-resistant lens. 

Like all the 24 new lighting 
tools from Powermate, the Ratchet 
Head Work Light is rugged, reliable 
and built to construction-grade stan- 
dards. Powermate lights, a new line 
from The Coleman Company, are 
available at home centers, 
building supply and 
hardware stores 
nationwide. 


Powermate 
== ан? 


Lighting Tools 
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Poker Faces 


AS ANY POKER player knows, some hu- 
mans excel at bluffing. Animals may 
also be adept at fooling members of 
their own species, according to a study 
of crustaceans called stomatopods. 

These two-inch-long, crayfishlike 
animals are nicknamed “thumb 
busters” because they feed themselves 
by bludgeoning crabs and other hard- 
shelled prey with a pair of powerful 
appendages. Stomatopods also use 
their appendages to whack each other 
in fierce battles for possession of the 
coral cavities they call home. 

But stomatopods don't always pick 
a fight. Sometimes a threat display de- 
ters a would-be opponent. Biologist 
Eldridge Adams of the University of 
Rochester, who has watched hundreds 
of confrontations between stomato- 
pods of the species Gonodactylus bre- 
dini, says that the weakest indivi- 
duals—newly molted stomatopods 
whose skeletons are soft—are espe- 
cially likely to use threat displays. 

Biologists are surprised that this 
deception works. The conventional 
wisdom among scientists is that wide- 
spread bluffing can't occur within a 


Smart Guitar 


ROCK STAR wannabes, take note: 
A device being developed at the 
Georgia Institute of Technology 
could help amateur guitarists 
sound like pros. 

A $50 prototype—composed of 
a sensor, an electronic controller, 
and a piezoelectric actuator—dra- 
matically improves the sound qual- 
ity of a cheap guitar, according to 
researchers Sathya V. Hanagud and 
Steven F. Griffin. The clip-on de- 
vice emits a weak electrical current 
that duplicates the vibrational 
damping produced by the internal 


mon, the signal would simply be ig- 
nored. But Adams and mathematician 
Michael Mesterton-Gibbons of Florida 
State University have developed a 
game theory model that proves decep- 
tion within a species is possible in a { 
stable communication system. 

With stomatopods, bluffing is ef- 
fective because threats are typically is- 
sued by the strongest as well as the 
weakest creatures. As with poker, says 
Adams, "sometimes the optimal strat- 
egy is to threaten the opponent by 
raising the stakes, even though you 
have a weak hand.”—D.5. 


| 
| 
species, because if bluffing were com- | 


Threat display: A stomatopod lifts its head 
and spreads its pair of appendages. 


structure of expensive guitars. The 
result: noticeably sweeter chords. 
The research could help instru- 
ment makers build better guitars. 
And if the acoustics-enhancing de- 
vice can be fine-tuned to allow pre- | 
cise control by musicians, it could 
be incorporated into a "smart gui- 
tar," or sold as a chord sweetener 
for inexpensive instruments. 
Hanagud says the device even 
suggests a technique for making 
helicopters stealthier. In theory at 
least, military helicopters could use 
such a device to “impersonate” air- 
craft with different acoustical sig- 
natures.—Ginger Pinholster 


POWERMATE LIGHTING TOOLS. 
THERE’S ONE FOR EVERY JOB. 


INTRODUCING THE FIRST PROFESSIONAL TRADES- THEM TO DO. AND WITH 
COMPLETE LINE OF MEN. THEY'RE TOUGH. OVER 20 MODELS TO CHOOSE 
LIGHTING TOOLS BUILT THEY'RE DEPENDABLE FROM, THERE'S 1 
SPECIFICALLY THEY'RE DESIGNED SURE TO BE 


FOR THE TO DO EXACTLY ONE THAT'S RIGHT 
DEMANDS ОҒ WHAT YOU NEED FOR YOUR JOB Lighting Tools 


Ec 


The Dremel MultiPro Tool. 


At 30,000 rpm, 
nothing works faster. 


4%) 


Cut off Fixa 
rusty bolts sticky door chrome trim 
n 


Re-slot 
painted screws 


Installa 
smoke alarm 


Refinish an 
iron gate 


The Dremel MultiPro tool 
is the fastest high-speed 
rotary tool. Its extremely 
versatile. With up to 
30,000 rpm it has the 
speed you need to effort- 


Shape plastic, polish 
brass, grind metal, and 
more. Look for our book 
With 175+ Uses in spe- 
ally marked MultiPro 
tool packages at hard- 
lessly power through | Wate, home center and 
hobby stores. Or for 
a free copy, write: 
Dremel, Dept. PS, 
PO. Box 1468, Racine, 
WI 53406 -1468. 


hundreds of jobs. You 

just guide the tool, the 
speed does all the work. 
150 available accessories 


let you sand wood, 


DREMEL 
MultiPro 


HIGH-SPEED ROTARY TOOL 


Plutonium Fears 
Unfounded? 


WHEN THE nuclear industry and 
anti-nuclear activists describe the 
radioactive element plutonium, 
they might as well be talking about 
two completely different sub- 
stances. Nuclear advocates insist 
the dangers posed by plutonium 
are overstated. Anti-nuclear 
groups, however, say plutonium is 
a carcinogenic poison. 

Press accounts have warned 
that terrorists could use plutonium 
to contaminate the air or water 
supply of a major city. But accord- 
ing to a recent report by scientists 
at Lawrence Livermore National 
Laboratory, one of the federal gov- 
ernment's nuclear weapons labs, 
the risk of contamination has been 
"greatly exaggerated." 

Since plutonium emits alpha 
rays, which are repelled by the 
outer layer of human skin, pure 
plutonium can only enter the body 
if it is inhaled or ingested. The ele- 
ment is highly insoluble in water 
and, if dissolved, passes quickly 
through the human digestive sys- 
tem. So terrorists could not exter- 
minate an entire city by contami- 
nating its water reserves, according 
to the Livermore report. 

A fire or explosion could pose 
a more serious threat to human 
life, if it dissipated stolen pluto- 
nium into a city's air. However, the 
study concludes that terrorists 
would not be able to cause wide- 
spread death with less than about 
10 pounds of plutonium—the 
amount required to make a nuclear 
bomb. But there certainly could 
be immense cleanup problems and 
many fatalities. 

Critics say the Livermore report 
pays too little attention to the pos- 
sibility that terrorists could use 
smuggled plutonium to produce 
nuclear weapons.—Alan Zibel 
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Dead Battery Ahead 


MILLIONS OF PC owners this year 
will learn the hard way that laptops 
aren't the only computers that run 
on batteries. 

Inside every DOS and Windows 


PC is a small battery that powers 
the time clock and maintains key 
technical information about the 
system (like the type of disk drives 
being used) even after you turn off 
the computer. When the battery 
dies, these settings are lost and the 
PC is rendered unusable until you 
replace the battery and reenter the 
start-up settings—settings few 
computer users know or could eas- 
ily figure out. 

Тһе problem is an increasingly 
common one because many of the 
factory-installed alkaline, lithium, 
and nickel-cadmium batteries put 
into use during the PC boom of 
the late 1980s and early 1990s are 


dying. Many last as little as two to 
five years, according to Tom Doyle, 
manager of Rayovac Corp.'s battery 
maintenance program. A clock 
that's losing time may signal a fail- 
ing battery, though lithium batter- 
ies provide no such tipoff. 

What to do? You can start by 
making a copy of the start-up set- 


tings, which are stored in a special 
memory area known as CMOS (for 
the complementary metal-oxide 
semiconductor that holds the 
memory). You can usually run a 
setup program and either write 
down the CMOS settings or print 
them out; several popular utility 
programs let you save them to a 
floppy disk. A new $20 program 
called BatteryDisk from Interna- 
tional Systems (312-222-1364) goes 
a step further. It copies the settings 
to a floppy and enters them auto- 
matically when you boot up your 
PC, enabling you to start your PC 
with a dead battery or even no 
battery at all.—Mark Henricks 


————HlEwsFRONTS 


Coaxing Color Inside 


HOW DO YOU get color photos or 
video snippets into your computer? 
Those are jobs for a color scanner 
or digital camera—neither of 
which have exactly become house- 
hold items yet. But that may soon 
change, thanks to a number of in- 
novative products. 

Logitech's new PageScan Color 
is one such product. This $399 
compact scanner plugs into the 
parallel port (no fiddling with in- 
terface boards) and converts pic- 
tures on paper into digitized color 
images. Designed to sit between 
your keyboard and monitor, the 
PageScan Color is the first device 
of its type to handle color images, 
and it has a detachable scanning 
head. Visioneer and Umax may 
offer similar models soon. 

On the video front, Sony's new 
PC Cam heralds a new simplicity in 
digitizing motion pictures. The 
$499 PC Cam is a small, analog 
video camera with a flexible arm 
attached that captures either full- 
motion or still-frame color images 
and sends them to your computer. 
The PC Cam cables directly to the 
S-video port of an AV-model Mac, 
or to any other Mac or Windows PC 
via a video capture board, such as 
Creative Labs' VideoBlaster. The 
camera uses an adjustable manual 
focus and can be held in your hand 
or set on the desktop.—Jon Pepper 
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Lasers Get Down 


THEY CANT DO COLOR, but they're 
still faster and sharper than inkjet 
printers. And now they may be 
cheaper, too. 

New low-cost lasers are turning 
the printer decision tree upside 
down. Inkjets were once known as 
the poor man’s laser printer, offer- 
ing decent output for those who 
couldn't afford the razor-sharp 
quality of a laser printer. But at 
$300 to $500, the latest lasers 
from Hewlett-Packard, Canon, Oki- 
data, Texas Instruments, and oth- 
ers are less expensive than many 
of today's inkjets. 

These lasers can only etch text 
and graphics in black and shades 
of gray, but they are fine etchings. 
HP's LaserJet 5L ($479) and TI's 
MicroLaser Win/4 ($449) each 
print at 600 dots per inch (dpi), 
—the same resolution as more 
expensive lasers. Canon's LBP-460 
($379) and Okidata's 01600е 
($499) have 300dpi print engines, 


осо ком | 
То the Dogs 


WITH MANY PEOPLE spending 
untold leisure hours in front of 
their PCs, have computers become 
man's best friend? 

With PF Magic's Dogz ($20), you 
“adopt” a puppy that “lives” inside 
your computer. You feed it, teach it 
tricks, pet it, and play catch-the- 
Frisbee with it. These cyberdogs 
even get moody if you don't take 
them “out” regularly, and they act 
typically ecstatic when let out of 
their dog houses. PF Magic is 
planning a Catz program as well. 

Still too much responsibility? 
Berkeley Systems’ new Bad Dog 
screen saver ($30) may be a better 
pseudo-pet for you. This bad dog 
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but use software techniques to mimic 
600dpi output. Each prints at four to 
six pages per minute, or about twice 
as fast as many inkjets. 

Moreover, these ultra-compact 
lasers generally take up only about a 
square foot of desktop real estate, 
erasing another inkjet advantage. Of 
course, most inkjets now let you print 
documents in full color, making them 


TI's MicroLaser: sharpness on the cheap. 
a better choice for many homes and 
home offices. But for high-quality 
pages that don't require a splash of 
color, lasers are rapidly becoming an 
economical alternative.—C.0. 


delights in making (nonharmful) 
mischief across images of your 


grams, yapping happily as it romps. 


spreadsheet or word processing pro- 


A computerized canine plays in Dogz. 


For serious dog data, check out 
Microsoft Dogs ($35), Multimedia 


and Breeder's Standard ($110) from 
Man's Best Friend Software. 
— Suzanne Kantra Kirschner 


Dogs ($40) from Inroads Interactive, 


PCPictures Get 
the Wavelet Squeeze 


EVERYTHING OLD is new again— 
including video compression. While 
MPEG digital video hardware is 
gaining a stronghold [see "MPEG 
on Fast Forward," Oct.'95], an old 
and fairly obscure mathematical 
technique may just reinvigorate ef- 
forts to render TV-like images on a 
PC using software alone. 

The technology, called wavelets, 
stems from a branch of transforma- 
tive mathematics explored more 
than a century ago but only lately 
applied to image compression. The 
technique uses wavelets—they re- 
semble winged "Vs" when 
graphed—to describe data in terms 
of frequency and time. Existing im- 
age-compression standards such as 
JPEG, used since the 19805 for still 
pictures, and the more recent 
MPEG for motion video, work simi- 
larly but use less efficient cosine 
transformers. Researchers say 
wavelets can shrink video images up 
to 99 percent without loss of clarity. 

Wavelets are already used in 
some costly professional digital 
video editing systems. And there 
may be many more applications in 
cable TV, videoconferencing, med- 
ical imaging systems, and digital 
camcorders and VCRs. But the 
most exciting use may be in com- 
puting, where the vastly shrunken 
wavelet-compressed files can be 
easily processed by even modest 
PCs using any resolution or num- 
ber of colors. That, in turn, could 
bring full-screen and full-motion 
video to all PCs. 

Microsoft says it plans to use 
wavelet technology in its new 
online service, and it could begin 
showing up in CD-ROM discs 
before the end of the year. Wavelet 
techniques will have to compete 
with other video schemes such as 
Indeo and Quicktime.—M.H. 
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Word Pictures 


ORDINARY PICTURES may be 
worth a thousand words. But some 
of the pictures being created at the 
U.S. Department of Energy's 
Pacific Northwest Laboratory are 
worth millions. 

Researchers at the lab have 
developed a computer program 


tion Retrieval and Exploration 
(SPIRE) that turns documents into 
maplike pictures. Organizing infor- 


lyze large amounts of text without 
actually reading it first, says re- 
search scientist Marc Pottier. 
SPIRE groups documents into 
clusters according to themes. The 
program then creates a map that 
shows each document as a single 


Broadcasting the Web 


THERE IS THE Internet, and there 
is TV broadcasting. Now, get ready 
for "intercasting." 

А group of computer, television, 
and cable companies have agreed 
to use a data portion of the TV 
signal now reserved for closed 
captioning to deliver the Internet's 
World Wide Web pages to your PC 
screen. But not just any Web pages 
—and far from all Web pages. 
These selected pages will compli- 
ment the TV programs in which 
the data is embedded. 

Later this year, the NBC, CNN, 
MTV, ҮНІ, OVC, and WGBH 
networks will insert data streams 
into some of their shows using the 
TV signal’s vertical blanking inter- 
val (VBI)—the rolling black lines 
visible on older sets when the pic- 
ture is improperly adjusted. Other- 
wise, the VBI signals are invisible. 
To pick up the signals on your PC, 
you'll need to add a TV tuner/de- 
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called Spatial Paradigm for Informa- 


mation visually makes it easy to ana- 


point. The major themes are la- 
beled, so you can see which docu- 
ments are clustered around each 
theme. SPIRE also allows you to 
view “themescapes” in which each 
theme is represented as a moun- 
tain on a topographic relief map. 
The elevation of the peaks indi- 
cates the concentration of major 
themes within the documents. 

SPIRE was designed for CIA in- 
telligence analysts, who use it to in- 
terpret classified documents. But it 
could also be used to analyze med- 
ical histories, legal cases, television 
broadcasts, or any other large body 
of information. It could be useful 
for visualizing the vast amount of 
data on the Internet as well. The 
program currently handles up to 
20,000 documents at a time, but it 
will eventually be expanded. There 
are no plans yet for a version that 
runs on PCs.—Dawn Stover 


Intercasting can blend videos and home pages. 


| coder card or buy a new PC with 

| this circuitry already built in. Gate- 
: way 2000 and Packard Bell say they 
| will be incorporating these inputs 

A into some of their computers some- 
| time this year. Add-in cards are ex- 

| pected to sell for $200 to $300. 

! Why get Web pages with your 

! ТУ signals—or watch TV on the 

1 small screen of your PC? The main 

! appeal is the instant gratification of 

| jumping quickly from your favorite 

1 TV shows to related Web pages. You 


WEB WATCH 
Our monthly filter of what's 
worthwhile and weird on the 
Internet's World Wide Web. 


The Palace 
http://www.thepalace.com 

Become a bloblike character and 
blab with the other blobs. 


Headbone 
http://www.headbone.com 

Sneek a peek at, and maybe help de- 
velop, new CD-ROMs for kids. 


Jazz Online 
http://www.jazzonln.com/JAZZ/ 

News, reviews, and chords from your 
favorite jazz musicians. 


Election ‘96 
http://dodo.crown.net/~mpg/elec 
tion/96.html 

Lies online? A guide to the Web 
sites of presidential candidates. 


—compiled by Suzanne Kantra 
Kirschner, kantra@aol.com 


could, for example, switch from 
an MTV video to the rock band’s 
home page on your TV screen. 

Potentially, these Web pages 
could also be delivered much faster 
by TV than by modem. Data rates 
of up to 96,000 bits per second 
(bps)—more than three times the 
speed of a 28.8 modem—are possi- 
ble using 10 VBI lines. Broadcast- 
ers are likely to allocate only three 
lines for Web pages, and the data 
must be repeated for it to be reli- 
able. But some data will be sent to 
your PC before you request it, so it 
should still seem faster. 

These "televised" Web pages 
will also include links to actual 
Web sites, which you could access 
if you have a modem and a direct 
Internet connection. The intercast- 
ing system itself will not provide 
access to the full range of Web 
pages you'd get with an Internet 
provider.—Michael Апіопо 
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ASmaller Net 


THE INTERNET 
is seemingly 
everywhere. 
And everywhere 
is the prediction 
that, in just a 
few short years, 
we'll all be 
enthusiastically 
using the Net to watch movies, 
bank, shop, vote—you name it. 

But when you look 
beyond the hype and 
consider the alterna- 
tives, you quickly see 
that the furor surround- 
ing the Internet, and 
the World Wide Web in 
particular, is way 
overblown. The Web 
won't go away. But odds 
are, it won't be the way 
we bank, shop, or order 
movies, either. Those 
things will all happen 
electronically. They'll 
just happen somewhere 
else. In some cases, 
they already are. 

Take Internet shop- 
ping (please!). Netheads 
make much of the fact that these 
days you can buy literally anything 
on the Web, from real estate to 
pizza. Real people, of course, don't. 
That's undoubtedly because it's 
just plain easier to pick up the 
phone and buy something from a 
catalog or the Home Shopping 
Network than it is to log onto your 
Internet service, meander through 
the Web maze, wait for screens to 
draw, and then, just maybe, find 
something worth buying. It's also 
cheaper to shop the old-fashioned 
way. Guess what? Convenience 
and price count for a lot wherever 
you decide to shop. [See “Shop- 
ping the Net,” Jan.] 

Online banking faces perhaps 
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an even dimmer future on the 
Internet, thanks to major security 
worries. It's a hacker's delight, and 
fixing the Network File System at 
the heart of the thing would be 
such an enormous undertaking 
that many doubt it will ever 
happen. Not surprisingly, dozens of 
banks are aligning themselves with 
closed, and more secure, online 
banking systems like the ones 
Intuit's Quicken and Microsoft 
Money provide. 

Then there's movies on demand, 
the biggest red cyberherring of 


them all. Selecting and receiving a 
movie electronically is by definition 
a two-way proposition. So some 
hazy futurists figure the Internet, 
where two-way communication is 
already happening, could suffice. 
Never mind for a moment that the 
Internet runs on phone lines, and 
that it could be years before com- 
pression technology improves to 
the point where it's even possible to 
transmit huge movie files in accept- 
able timeframes. And never mind 
that cable TV companies are pre- 
pared to spend billions to wire up 
their systems—which do have the 
needed bandwidth —with the 
equipment necessary for instant 
two-way transmissions. The real 


question is: Who wants to watch 
movies on a little 14- or 15-inch 
screen in their home office? 

Of course, all of this begs the 
question: What will the Internet 
become? For one thing, it may 
actually become smaller and more 
focused. Focused on what? Maybe 
on what it already does best: 
communicate. In fact, we could 
see video e-mail emerge long before 
e-movies become practical, thanks 
to innovations like the cable modem. 
Perhaps as soon as this year, it'll 
allow you to connect to the Internet 
at many times the rate 
of telephone modems 
by hooking up your PC 
to a cable system that 
supports it. 

And as unglamorous 
as it is, you can't beat 
the Internet for just 
plain e-mail, The Inter- 
net has become the 
clearinghouse for the 
world's messages, 
linking virtually all of 
the planet's public and 
private networks. It's an 
astoundingly important 
development that barely 
gets noticed with all the 
din about creating your 
own home page or 
hosting online parties. 

No, the Internet will never be all 
things to all people. No, it won't be 
an electronic global village full of 
highly informed, autodidactic, tech- 
nologically savvy, and politically 
correct citizens. But it will most 
likely remain—and evolve—as the 
premier communications medium 
of our time. Isn't that enough? 


Gina Smith is the author of 101 

Computer Answers You Need 

to Know, and a syndicated radio || 

talk show host. She appears regu- | 

larly on Good Morning America. Н 

E-mail her at ҺеуСіпа@ао1 сот. | 
| 
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GN's Big Car Revival 


UP TO NOW, GM's largest front- 
drive chassis have been long on 
space but short on handling; but 


that equation is about to change. 


Pathfinder's New Path 


MARKING THE FIRST major change in 
Nissan's Pathfinder sport utility, the 
company's 1996 model blends a 
conventional frame with a unit- 
body construction. 

The new layout, or MonoFrame, 
‘incorporates perimeter frame rails 
into the unit body for extra 
strength, and, according to Nissan, 
more than twice the torsional and 
bending rigidity of the previous 
design. Despite increased size, the 
car's curb weight has been reduced 
by 140 pounds in base models; more 
in upscale versions. 

At 178.3 inches long, 68.7 
inches wide, and 67.1 inches tall, 
the basic XE is 6.4 inches longer, 2.2 
inches wider, and 1.4 inches taller 


EJUTOMOTIVE 


EDITED BY DAN McCOSH 


Sneak peek: Buick's future Park Avenue is stiffer and sleeker, with more precise handling. 


A sneak preview of the 1997 
front-drive C-body demonstrates 
that big doesn’t necessarily mean 
sluggish. GM's largest front-drive 
chassis, the C-body supports a 
lineup that includes the Olds 98 


PREVIEW DRIVE 
than its predecessor. Ground clear- 
ance, however, is about the same— 
7.5 inches for the XE and luxury LE, 
8.3 inches for the sporty SE, with 
its taller tires. 

Pathfinder's SOHC V6 engine has 
been bumped from 3.0 liters to 3.3, 
with accompanying increases in 
torque (from 180 foot-pounds at 
4,000 rpm to 196 at 2,800) and 
horsepower (from 153 to 168). It 
feels a lot peppier but still takes a 
back seat to its major six-cylinder 
competitors in torque; a couple of 
those competitors currently 
offer V8 options. 

Pathfinder's exterior 
design attempted to meld 
the squarish distinction of 
the original with the cur- 
rent trend toward rounded 
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and the Buick Park Avenue. 

A newfound emphasis on 
chassis rigidity transforms the 1997 
Park Avenue from a floating but 
comfortable cruiser to a car with 
precise handling that still soaks up 
road irregularities. The structure 
uses an aluminum hood to cut 
weight, and new forming and 
bonding processes for stiffness. 
Doors close with a “thunk,” and 
highway curves are welcome. 

The Park Avenue’s powerplant is 
the supercharged 240-horsepower 
3800 V6. This engine is something 
of an oddball in a world of V8s, but 
it produces plenty of bottom-end 
torque. The Park Avenue also joins 
the growing list of cars with multi- 
plexed wiring—a system that uses 
computer signals to control electri- 
cal systems, for savings in cost and 
wiring complexity. 

The Park Avenue thus ends its 
former life as the ubiquitous land 
yacht and enters a new era in 
which body construction and so- 
phistication underlie and under- 
score exterior design.—D.M. 


contours; the result is anonymously 
in-between. But the mystery of this 
new, larger SUV is why Nissan 
reduced rear-seat legroom, now the 
tightest among the major compacts. 
The new Pathfinder is quieter 
than the original, with good road 
manners and capable off-road per- 
formance (though it still lacks a 
full-time four-wheel drive option). 
But will the improved newcomer 
continue to enjoy the distinctive 
appeal of the original?—Tony Swan 


AUTOMOTIVO 


Updated Ragtop 


CHRYSLER'S NEW 1996 Sebring JX 
convertible completes Chrysler's 
makeover, testimony to the rate of 
change in the car business today. 
The arrival of the Sebring makes 
the LH sedans—Chrysler Concorde, 
Dodge Intrepid, and Eagle Vision, 
introduced in 1992 as '93 mod- 
els—the oldest cars in the 
Chrysler lineup. 

Sebring employs the forward 
portion of Chrysler's Cirrus/Dodge 
Stratus chassis but is essentially 
new from the A-pillar aft. Chrysler 
took a number of chassis-stiffen- 
ing measures—rocker arm rein- 
forcements, cross-car beams fore 
and aft—to compensate for the 
absence of a hard top. As a 
result, the Sebring should make 
the LeBaron convertible it ге- 
places look like a lump of warm 
taffy in the areas of chassis flex 
and cowl shake. 

Engine offerings are Chrysler's 
140-horsepower 2.4-liter DOHC 
16-valve 4-cylinder and a 


In the Catcher's Mitt 


PASSENGER PROTECTION in rear 
impacts is greatly improved with a 
new seating system developed by 
СМ” Delphi division. Dubbed the 
"catcher's mitt" for its action in re- 
taining the passenger in the event 


This seat design restrains in a rear impact. 
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Mitsubishi-supplied 2.5-liter 
SOHC 24-valve V6 rated at 164 hp. 
Both are mated to a four-speed 
automatic transmission. 

Seat-anchored belts lend a 
thoughtful touch to the spiffy in- 
terior, eliminating the awkward 
reach that goes with conventional 
B-pillar belts in a convertible. 
The power-operated top, finished 
off nicely with a glass backlite, 
folds down into a well behind the 
rear seats. A one-piece soft 
plastic boot adds a tidy touch, 
There's a relatively spacious— 
by convertible standards— 
11-cubic-foot trunk. 

Chrysler plans to keep the 
Sebring's price within hailing 
distance of the LeBaron, which 
started at about $18,000. The best 
guess: $20,000 for the basic JX, 
$23,000 for the JXi.—T.5. 


of a rear-ender, the new seat design 
is based on four years of research 
with crash dummies, studying en- 
ergy management and rebound. 

А key element of the research 
was predicting the pelvis and back's 
biomechanical response to high- 
speed rear impacts. The crash 
dummy used a hydraulic ram at- 
tached to the lumbar spine to simu- 
late loading of the pelvis and back. 

The new seat is redesigned 
with a crash bar in the lower back 
area, which absorbs energy and 
allows the passenger to drop into 
the seat on impact. Next comes a 
new self-aligning head restraint, to 
reduce whiplash injuries. The 
new seat is due out in 1996, with 
the head restraint a year later, 
according to GM.—D.M. 


Retrotech Roadster 


AT FIRST GLANCE, the purple Plymouth 
Prowler looks like both a refugee ` 
from a concept car display and a 
"street rod," circa 1953 or so, with 
something slightly skewed about its 
appearance. Both impressions con- 
tain a nugget of truth, but the car's 
nostalgic appearance belies the fact 
that it is a rolling test bed of new 
technology that will soon hit the 
road in limited numbers. 

Chrysler plans to produce the 
Prowler in the shop that makes its 
Viper sports car. But while the Viper 
has a handmade chassis with a glass 
fiber body, the Prowler is built on 
an extruded aluminum frame, with 
a sheet-aluminum tub bonded by 
adhesives and self-piercing rivets— 
a more sophisticated approach to 
lightweight, limited-volume assem- 
bly. The mid-$30,000 price reflects 
some of the economies expected 
from these techniques. 

The Prowler will be powered by a 
twin-cam V6 engine adapted from 
Chrysler's production cars. The trans- 
axle, mounted on the rear axle, is a 
modified version of what powers 
front-drive cars. 

Street rods are normally custom 
projects—high-powered and some- 
times barely driveable. The Prowler 
is a driveable, ready-to-go package, 
with a folding top and an automatic 
(but shiftable) transmission. 

If this sounds appealing, a 
single decision awaits you: to buy 
or not to buy. There are no options. 
And you can have any color you 
want—as long as it's purple. 

Henry Ford said something like 
that. Well, maybe not exactly.—D.M. 


WE WENT 
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ONTHIS OFFER. 


FREE Mopar. wiper blades with an oil and filter change. Seems 
pretty simple. Come in for a Mopar oil and filter change and get a pair of 
Mopar front wiper blades, free. Best of all, whether you take advantage of 
this offer or any of our other services, you can rest assured you're getting 
the Mopar parts and service designed specifically for your vehicle. Offer valid 
November 20, 1995 through February 23, 1996. 


Chrysler Corporation vehicles only. See a е Mopar 


participating dealer for details. — 
©1995 Chrysler Corporation. Mopar is a registered trademark of Chrysler Corporation. CHRYSLER CORPORATION PARTS 
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AUTOMOTIVO- 


Automatic Revival 


ROUMAN ANTONOV, a Bulgarian 
with a background in quantum me- 
chanics, says the long wait for au- 
tomatic transmission performance 
parity is over. His transmission has 
no torque converter and no hy- 


Gear Boost for Lexus 


LEXUS USES innovative software to 
create a five-speed automatic trans- 
mission with a gearbox that incor- 
porates only four “real” gears, 
giving the new GS 300 a boost in 
acceleration and mileage. 

Rather than adding a gear set to 
the transmission, Lexus uses soft- 
ware and hydraulic-control meth- 
ods to shift the transmission's 
overdrive unit in synchronization 
with the gear-changing mechanism 
for the three main forward gears. 

This creates a fifth ratio be- 
tween the former first and second 
gears. The previous second, third, 
and fourth gears effectively be- 
come third, fourth, and fifth. The 
closer-ratio gear changes help pro- 
vide a claimed 8.3-second 0-to-60 
acceleration and a 0-to-quarter-mile 
acceleration of 16.3 seconds. : 

The GS 300 comes with a 3.0- 
liter, 24-valve inline six with 220 
horsepower and 210 foot-pounds 
of torque.—Bob Sillery 
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draulic pump, the traditional 
power-wasters of conventional au- 
tomatics. He also claims it's free of 
the belt slippage and torque limita- 
tions of the various interpretations 
of the Van Doorne continuously 
variable transmission. 

A straightforward planetary de- 
sign employs hydraulic clutches. 
The Antonov transmission oper- 
ates on a principal of opposing 
forces—the axial thrust generated 
by the mesh of the helical gear 
teeth with the centrifugal force of 
the rotating shafts and gear sets. 

Under acceleration from a 
standing start, the axial forces are 
greater than centrifugal forces, 
which opens the clutch link be- 


The Antonov transmission is small and 
operates on a principal of opposing forces. 


PREVIEW 


Catera: Exploiting the 
GM Opel Connection 


TO STAUNCH Cadillac loyalists, a Cadillac 
made in Germany probably sounds like 
heresy. But Cadillac's new car, based 
on GM's European Opel Omega, is 
aimed at younger buyers making their 
first foray into the luxury market, a 
group that seems to lean toward im- 
ports— Lexus, Infiniti, and Mercedes, 
to name just a few. 

Against that distinguished list of 
opponents, does the Catera have all 
the right stuff? 

The answer, based on a brief stint 
of driving in Germany, is a definite 
maybe. Although the Catera will proba- 
bly give something away to its compe- 
tition in straight-ahead performance, 
its other dynamic traits stack up very 
well indeed: precise steering, pre- 
dictable handling, good grip in hard 
cornering, better than average ability 
to change directions quickly, and out- 
standing brakes with standard ABS. 

Compared to its competitors, this is 
a rather large car, longer and taller 


| tween input and output shafts, 

|! keeping the transmission in first 

j gear. As the two forces approach 

i parity, the clutch begins to close, 

! eventually producing ап upshift to 
| the next gear, For downshifts, the 

| process is reversed. 

! The basic transmission is a mod- 
| ular two-speed design that can be 

' linked in series with other modules, 
| producing as many as eight forward 
| speeds. The Antonov transmission 
Н is also small, due to the absence of 
| atorque converter, 

! When will production begin? 

| Antonov says perhaps as early as 

| 1997 but won't discuss manufac- 

) turer commitments. He does say 

| that Antonov Automotive Tech- 

) nologies, Rotterdam, the Nether- 

! lands, doesn't intend to manufac- 

| ture the transmission.—T.S. 
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than anything else in its class, and 
wider than all but the Acura TL. At 
3,770 pounds, it’s only about 120 
pounds less than the Seville, which has 
far more power on tap than the Cat- 
era's 3.0-liter DOHC 24-valve Opel V6, 
rated at 200 horsepower and 192 foot- 
pounds of torque. 

The weight gain is attributable to 
chassis-stiffening, plus a variety of 
sound-deadening measures, Both of 
these programs seem to pay worth- 
while dividends. 

Only time will tell whether the Cat- 
era will fulfill its mission in the U.S. 
marketplace. But one thing is certain. 
Unlike the late and unlamented Cimar- 
ron, the Catera is no mere badge job. 
Cadillac began with a good car and 
made it significantly better.—T.5. 


ПомеЕ HiECHNOLOGY 


EDITED BY JUDITH ANNE GUNTHER 


Comfort in One Package 


THEY CALL IT “wall acne”: The pro- 
fusion of control boxes you need 

in your home to adjust heating 

and cooling temperatures, humid- 
ity, ventilation levels, and air clean- 
ing. Along with the unsightliness 
comes the headache of learning 

to program each box. 


Honeywell's Comfort Center handles all 
aspects of a home's Indoor climate. 


Honeywell of Golden Valley, 
Minnesota, is about to introduce 
an alternative: the Perfect Climate 
Comfort Center. The sleek unit is 
an all-in-one controller—and then 
some—for indoor climate. 

The integrated humidistat, for 
example, uses an electronic sensor, 
rather than less-accurate electro- 
mechanical technology, to monitor 
moisture levels. Other sensors may 


let humidity stray 10 to 15 percent 
off the setting; Comfort Center 
keeps them within 5 percent. 

Another advanced option is temp- 
erature averaging. Standard ther- 
mostats measure only the temp- 
erature in one room, which might 
be warmer or cooler than other ar- 
eas in the house. With remote sen- 
sors, Comfort Center can average 
the temperatures to achieve a bal- 
ance among rooms. 


The unit also directs ventilation- 


level adjustments automatically. 
The built-in carbon dioxide moni- 
tor kicks on ventilation fans when 
levels of the gas become too high. 
(Carbon dioxide, exhaled by hu- 
mans, won’t kill you, but too much 
of it may make you feel sleepy.) 

Once you program Comfort 
Center—a simple matter involving 
the touch pad and an onscreen 
menu—you won't have to adjust it, 
even after a blackout. Non-volatile 
memory retains all programming 
but the date and time. 

The units cost about $300 (in- 
stalled) but can reduce heating and 
cooling bills by 15 to 30 percent— 
so the “payback” period is two to 
three years.—Mariette DiChristina 


Save It for a Winter Day 


THE PROBLEM with the heat of 
summer is that it’s never there 
when you need it most: during win- 
ter. But now engineers at Lulea 
Technical University in Sweden are 
drilling deep holes in bedrock, at- 
taching heat exchangers at ground 
level, and pumping in water for sea- 
son-long storage. Later, it’s re- 
moved to heat homes. The 


bedrock’s thermal mass efficiently 
preserves the water’s temperature. 
The water can be heated by so- 
lar energy, seasonal temperatures, 
or industrial waste. The developers 
estimate a borehole site 375 yards 


deep with 8,100 square yards of sur- 


face area could heat 1,000 homes. 
And, as a benefit, the ground im- 
mediately above the boreholes is 
warm enough to grow vegetables 
out of season.—John D. Wagner 


MEWSFRONTS 


AUTOMATION 


Easy-Bake Robot 


А FONDNESS FOR chocolate chip 
cookies is what inspired three MIT 
graduate students to invent the 
Smart Cannister, a device that au- 
tomatically measures and dis- 
penses ingredients for baking. 

To use the Smart Cannister, you 
place a bowl on the device's 
weighing platform and select the 
‘ingredient and its amount. The de- 
vice then opens a shutter at the 
bottom of a container holding the 
‘ingredient, and vibrates built-in 
baffles to dispense the ingredient 
into the bowl. The vibrating stops 
when the bowl's weight has in- 
creased by the correct amount. 

This system is more accurate 
than measuring by hand. A proto- 
type dispenses sugar and flour; fu- 
ture versions could also dispense 
baking soda or powder, salt, and 
chocolate chips. The machine 
works only with dry ingredients. 

Because the Smart Cannister is 
controlled by a microprocessor, it 
can be programmed to recognize 
interchangeable cannisters by 
codes identifying their contents. 

Judging by the success of other 
automated devices like bread mak- 
ers and food processors, consum- 
ers may have an appetite for the 
Smart Cannister. The students have 
begun showing the prototype to 
manufacturers.—Dawn Stover 
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HOME TECHNOLOGY 


Stickier Than Ever 


WITH HOUSEHOLD adhesives, ex- 
pect the unexpected. There are 
new formulations, applicators, and 
methods for using these glues. 
Loctite, for example, recently 
introduced The House Works Mi- 
crowave Energized Glue, an adhe- 
sive you heat in a microwave oven 
and use as you would a glue gun. 
The trick, says Bill Bailey, who 
helped develop the product, was to 
devise an applicator that transfers 
heat to the glue without making 
the packaging too hot to touch. 
Тһе proprietary packaging absorbs 


Saving Energy and 
the Environment 


STANDARD FLUORESCENT lamps may con- 
sume less energy than other types of 
lighting, but they have an environ- 
mental downside: They contain mer- 
cury. In fact, the most common 
fluorescent lamp, the T-12, found in 
many offices and factories, is classified 
as hazardous waste by the Environ- 
mental Protection Agency. For that 
reason, consumers in some states must 
bring their used fluorescent lamps to 
recycling centers. Now, however, 
Philips has produced low-mercury fluo- 
rescent lamps that should be available 
later this year. 

Mercury is needed in fluorescent 
lamps to excite the phosphor crystals 
that coat the inside of the tube. 
Because some of the mercury may be 
absorbed by the phosphor over time, 
manufacturers have to include enough 
of the heavy metal to ensure the lamp 
doesn't burn out prematurely. On aver- 
age, a T-12 lamp contains about 23 
milligrams of mercury. But 1990 EPA 
standards state that after a lamp is 
spent, it must contain significantly 


only a limited amount of micro- 
wave energy. "If you punch 20 min- 
utes instead of two minutes on 
your microwave oven, the glue 
might turn brown, but it's not go- 
ing to detonate or ignite," says Bai- 
ley. One tube costs about $3. 

3M, meanwhile, has developed 
three adhesives for repairing hard- 
to-mend plastic items. All include a 
tiny bottle of liquid primer, which 
prepares the surface to accept the 
moisture of the glue, says 3M's 
Tom Brennan. Flexibility and 
shape of the item determine if you 
apply a large Band-Aid-like patch, a 
length of an adhesive tape, ог a 
daub of cyanoacrylate glue. Each 
system costs less than $5.—J.A.G. 


less than half that amount to meet 
hazardous-waste standards. 

Now, five years later, Philips' Alto 
lamps meet the EPA standard. How? 
The company is using a chemical 
"buffer" to slow down the absorption 
of mercury by the phosphor, so that 
less mercury is required in the lamp. 
Thanks to the buffering technology, 
the smaller mercury content does not 
reduce the life of the lamp. 

Alto lamps do require a very precise 
amount of mercury. Therefore, Philips 
premeasures each lamp's dose and 
encapsulates it in a tiny glass bubble. 
Just before the lamp leaves the fac- 
tory, a radio-frequency beam heats 
a wire wrapped around the bubble, 
which then breaks the bubble and re- 
leases the metal.—J.A.G. 


The Lost and Found 
Heat Pump 


JUST AFTER PoPULAR Science reported 
on the Environs "dual-source" heat 
pump last August, the manufacturer 
(Conservation Products Interna- 
tional of Odessa, Florida) reportedly 
began negotiations to license the 
technology to another company, 
Environs Worldwide Inc. 

Benny Folsom of Environs says 
the company expects to begin manu- 
facturing the heat pump this spring. 
For details, contact Environs World- 
wide Inc., 100 Allen Rd., Atlanta, 
GA 30328; (404) 847-9907.—J.A.G. 


Lawn For the Lazy 


A MODIFIED biological compound 
that retards the growth of grass and 
other plants could make mowing a 
once-a-month chore. The sub- 
stance, a synthetically derived ver- 
sion of plant hormones called 
gibberellins, was produced by scien- 
tists from Australia and Canada. 
The team was trying to develop 
a chemical that would promote 
flowering without inducing the 
body of the plant to grow when 
they discovered a gibberellin by- 
product that profoundly suppresses 
plant growth. Variations of this sub- 
stance show even greater potency. 
Field tests of the compound are 
encouraging. Grass sprayed with 
the chemical grows about 70 per- 
cent slower than normal. Plus, the 
lawn becomes thicker and lusher. 
“Next, we have to show whether we 
can produce this compound 
cheaply enough,” says Lewis Man- 
der, a chemist at the Australian Na- 
tional University in Canberra, who 
heads the research effort. “Obvi- 
ously, we have to compete with 
mowing itself."—Steve Nadis 
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| PAGERS | 
Now, They Talk Back 


THE TROUBLE with calling a 
pager is that you don't know if the 
addressee actually received your 
message. But now the SkyTel and 
MobileComm paging services are 
introducing systems that provide 
confirmation that your message 
was delivered. 


The SkyTel 2-Way, built on Motorola's Tango technology, lets 
addressees reply to messages with the press of a button. 


SkyTel 2-Way is a text-based 
messaging service that enables the 
person being paged to choose from 
up to 120 canned responses (such 
as “I'll be there") stored in the unit 
or to select from up to 16 multiple- 
choice listings that are provided by 
the sender. Text is displayed on the 
pager’s tiny LCD screen. If the 
unit is connected to a palmtop 
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computer, the recipient can 
compose a more personal return 
message. Confirmation that the 
message was delivered or a longer 
response are received in one of 
three ways: as an e-mail message, 
a page on another SkyTel 2-Way 
unit, or a verbal telephone mes- 
sage from one of the operators at 
the SkyTel message center. 

MobileComm's Ready Talk 
provides a two-way voice paging 
service. For those who 
don't own a ReadyTalk 
pager, the page is 
initiated by dialing a 
ReadyTalk number and 
leaving a message in the 
recipient's voice mail- 
box. As the initiator, you 
have the option of re- 
questing a response to 
the message. You're then 
given a response num- 
er, which you input 
during a later call to see 
if your message was de- 
ivered and to retrieve 
any replies. 

Two people carrying 
ReadyTalk units can 
initiate, receive, and re- 
ply to each other's mes- 
sages without ever 
picking up a phone. 
ReadyTalk uses cellular 
frequencies to transmit 
the messages. As a cellu- 
lar device, it also can 
connect to any voice phone in real 
time—as long as you've previously 
programmed the numbers into 
your service. 

SkyTel 2-Way is currently avail- 
able in most U.S. cities. ReadyTalk 
started in a few cities, including 
Philadelphia, in late 1995. It will 
be rolled out nationally in about a 
year.—Suzanne Kantra Kirschner 
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HAND ON 


Action Camcorder 


WITH THE HELP of a head-mounted 
recording system called HeadTrip, 
it's now practical to use a video 
camera to capture what you see 
during such high-adrenaline sports 
as inline skating or skiing. 

Colorado ski-shop operator 
Michael Friedland developed Head- 
Trip in 1993 as a rental item. It 
was so popular, however, that he 
was soon selling a few, despite its 
$5,500 price. Friedland, now based 
in New York, has clients ranging 
from outdoor adventurers and TV 
networks to the U.S. Navy. 

HeadTrip uses a cigar-size cam- 
era, worn on your head, that's 
wired to an 8mm Sony Video Walk- 
man mounted in a hardened fanny 
pack. The 3-ounce camera is avail- 
able in bicycle helmet or headband 
models. An industrial-strength 
battery delivers 3.5 hours of 
shooting time. 

We tried HeadTrip while wan- 
dering around New York, and we 
came away with fascinating 
footage. (Manhattanites hardly 
notice people wearing cameras on 
their noggins.) The 4-pound fanny 
pack was a bit bulky, but the im- 
ages were sharp and Steadicam- 
smooth, since your head doubles 
as HeadTrip's image stabilizer. 

The price is now $4,200; a 
smaller, less costly version is also 
in the works.—Stan Pinkwas 
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New Services Debut 


TV VIEWERS who'd rather receive 
their national cable programming 
directly from a satellite than 
through their local cable TV sup- 
plier can now choose from a sec- 
ond generation of small-dish 
systems. What they'll get are some 
new features—and lower prices. 

Newer models, for example, let 
viewers program more than one 
channel when they set a VCR to 
tape several shows. These models 
also enable viewers to extend the 
reach of the remote and to connect 
two set-top boxes to one dish so 
two different DSS channels can be 
viewed in the same house. And 
RCA and Sony have licensed Star- 
Sight Technology to enable one- 
button tuning and recording based 
on the highlighted title on the in- 
teractive program guide. 

The compression scheme that 
makes it possible to transmit huge 
quantities of digital video has also 
improved. МРЕС-2 should counter 
glitches—such as a picture "smear- 
ing" or freezing—that plagued 
some early systems. 

Two new digital satellite systems 
are vying for attention, as well. Al- 
phaStar Television Network, of 
Greenwich, Connecticut, was due 
to start service in December. The 
AlphaStar dish measures 24 or 30 
inches, but the smaller dish is prac- 
tical only in southern locations. 
The dish and set-top box will cost 
about $600, plus a monthly fee of 
$30. For that, you'll receive 100 
channels, including 16 pay-per- 
views. And EchoStar Communica- 
tions, of Englewood, Colorado, 
promises an 18-inch dish for about 
$500. Service should start soon. 

Perhaps anticipating newcom- 
ers, RCA has reduced its entry-level 
system to $599. Primestar rents 36- 
to 39-inch dishes for as little as $8 
per month.—Michael Antonoff 
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Viewing in the Air 


AIRLINE PASSENGERS weary of 
canned TV programs, take note: 
Next year, you could be channel 
surfing from your seat. 


because the large antennas needed 
would have interfered with jetliner 
aerodynamics—will soon be the lat- 
est amenity for airline travel. In 
late '96, Boeing will begin making 
an antenna that juts about 1.5 
inches from an airplane's body. 
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Live TV— previously impossible 
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Boeing's Satellite TV Airborne 


«novo 32v4s any 352430 өнізов 


Receiving System, or STARS, has a 
phased-array antenna that tracks 
orbiting TV satellites electronically, 
rather than mechanically. To ex- 
plain the concept, program man- 
ager Dan Miller likens a conven- 
tional, mechanically adjusted an- 
tenna to a flashlight that you have 
to swing around the sky to find 
satellites. But with STARS, the 
“flashlight” doesn't move: Instead, 
the beam adjusts electronically to 
scan a huge helmet-shaped area of 
the sky, using 1,500 elements that 
individually tune their phases. 

The antenna will cost some 
$100,000 to install on each aircraft. 
It could receive as many as 200 
channels, depending on the satel- 
lite. But passengers will be limited 
to the channels offered by the air- 
line's in-flight entertainment 
provider. To watch TV on the six- 
inch screens installed on armrests 
or seat backs, passengers would pay 
a small fee, much the way they do 
for movies.—Mariette DiChristina 


Goodbye Rabbit Ears 


ONE OF TV watching's little annoyances 
is tuning in a station with a set-top 
antenna—or “rabbit ears"—and then 
changing the channel. You have to 
start the tuning process all over again, 
probably wondering why you own a re- 
mote control. Now MegaWave, of Boyl- 
ston, Massachusetts, keeps you in your 
Seat longer with a box-shaped set-top 
antenna that borrows from military 
communications technology [see “Best 
of What's New,” Dec. 95). 

We tested two versions of Mega- 
Wave's prototype, which measures only 
20 by 8 by 4 inches: one geared toward 
urban and suburban areas, tested in 
Manhattan; and an electrically ampli- 
fied model for fringe areas, tested 30 
miles outside the city. We compared 
the reception of the MegaWave anten- 
nas with the performance of several 


conventional set-top antennas. 

The MegaWave models tuned in 
channels automatically; the rabbit ears 
required rod adjustments. Although 
the MegaWave antennas could not 
overcome inherent reception problems 
at both locations, the new antenna of- 
fered picture-lock and color for more 
channels than was possible with the 
conventional antennas. Also, touching 
the MegaWave antenna or standing 
near it did not affect the picture, but 
doing so with the others did cause pic- 
ture interference. 

These informal tests indicate that 
MegaWave would outperform rabbit 
ears in areas that enjoy good over-the- 
air reception. Plus, the antenna could 
be placed in, say, an audio/video cabi- 
net where extending rabbit ear rods 
would not be feasible. The first models 
are expected by mid-1996, at a price 
of $40.—Marjorie Costello 


WATCH THE ROBINSON FAMILY, 
MAJOR WEST, THE MISCHIEVOUS 
DR. $MITH AND ROBOT TRY TO 
FIND THEIR WAY HOME. 


Before American astronauts landed on the 
moon, TV homes were visited every week by 
the space colonist family who lost their way 
on a trip to the far-off Alpha Centauri system. 
Now you can join "space kid" Will Robinson, 
his family, and the crew of the crippled if 
Jupiter Il spaceship as they encounter , 
unknown planets and strange aliens in 

The Collector's Edition of Lost In Space— 

only from Columbia House Video Library. 


THE FIRST VIDEO INCLUDES 
THE PILOT EPISODE, 

NEVER SEEN BEFORE а”. 
ON NETWORK TV! 

Every episode plunges you and the 
intrepid Robinson family into a ne 
and death situation, battling 
against strange gli d 
interplap nts. Be 
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"eg e tus 
MAIL TODAY! 


For faster service, use your credit card and call, 


А слыб 
BSOLUTELY RISK FREE 
A SHIPPING AND HANDLING) 

VO episodes on every video 

* Specially packaged Collector's Edition not 

available in stores 

* Future videos in se sent every 4-6 weeks 

Risk-free, ех ion every time Check method of 

505 you want for A My ch en 
,95 each (plus shipping & handling) 

Мо minimum to buy, no risk, 

cancel at any time 


Available on VHS only. 
yment 
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arge this and any future purchases to: 
AMEX ОМЅА OMasterCard O Diners Club О Discover СР? 


GET THE FIRST VIDEO 
FOR ONLY 9 9: 
(PLUS SHIPPING 

AND HANDLING) 
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Now declassified, photos taken by the Corona 
spy satellite reveal what the United States 


knew about its enemies in the 1960s. 


ST 1960, President Dwight D. Eisenhower 
held a press conference to announce the successful 
recovery of an American that had flown into orbit 
aboard Discoverer XIII. Carried inside a capsule that 
splashed down in the ocean northwest of Hawaii, the flag 
was retrieved by a Navy helicopter and flown to the deck 


of a waiting ship. For the first time, an object had been 
sent into space and safely returned to Earth. 

Proudly displaying the flag, Eisenhower told reporters 
that the Discoverer launch was part of a scientific re- 
search effort to explore environmental conditions in 
space. But he was lying. Discoverer was nothing more 
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Lop Nur, China, 20 October 1964 
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than a cover for a secret space reconnaissance program 
known as Corona. Developed by the CIA and the Air 
Force in utmost secrecy, Corona was intended to send 
back photographs of the Soviet Union and China, not 
American flags. It was the world's first spy satellite. 

Last year, the federal government declassified the 
program's history and the more than 800,000 
photographs that Corona recorded on 2.1 million feet of 
film. This action was in part a response to pressure from 
Vice President Al Gore, who has advocated releasing 
older aerial spy photos for scientific research. The photos 
can be used to study desertification, urbanization, and 


other environmental changes that have occurred since 
the 19606; and they can help scientists spot fault lines, 
ancient cities, and other surface features visible from 
space. Images from other bygone military satellites, like 
the Navy's Geosat, are also being used for scientific 
purposes such as ocean mapping [see *Water World," this 
issue]. And at Gore's urging, spy satellites currently in 
orbit are even being aimed at ecologically sensitive areas; 
images of these areas will be archived for later study. 

The declassified Corona photos also tell a story of 
scientific achievement. The development of the recon- 
naissance satellite was “the biggest advance in the history 
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President Eisenhower examines the American Пас from Discoverer XIII. 
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Space Cameras 


THE MOST SOPHISTICATED of the imaging devices 
carried on Corona satellites were the KH-4 series of 
Itek camera systems used from 1962 to 1972. The KH- 
4s were the first orbiting cameras to take stereoscopic 
photos, which contain far more useful information 
than single-camera images. 

The system consisted of two downward-looking 
panoramic telephoto cameras tilted 30 degrees with 
respect to each other. As the satellite passed over an 
area of interest, the cameras switched on and sequen- 
tially scanned 150-mile swaths of Earth's surface. The 
30-degree difference between the camera angles in 
the resulting stereo pairs of images enabled photo 
interpreters to create the appearance of three dimen- 
sions by viewing the pairs through a stereo micro- 
scope. The stereo views also enabled analysts to 
calculate the height of hills and buildings. 

The two cameras rotated constantly, exposing the 
film during a 70-degree segment of the circular sweep 
when their lenses were facing downward. Known as 
image-motion compensation, this technique avoids 
image smearing that would otherwise be caused by the 
5-mile-per-second relative motion of the camera 
lenses and the Earth's surface passing below. 

Several auxiliary devices were included in the KH-4 
system. A stellar camera sighted multiple stars overhead 
to provide accurate measurements of the satellite's 
pitch, yaw, and roll in orbit. A horizon camera gathered 
imagery used to calculate the orientation of the 
panoramic cameras, while an index camera took small- 
scale pictures of the ground to help interpreters identify 

and align the stereo photo pairs for analysis.—$.F. B. 
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of the intelligence world," says Jeffrey Richelson, a senior 
fellow at the National Security Archive and the author of 
several books on intelligence gathering. “Ву allowing us 
to look into a closed country like the Soviet Union with 
impunity on a daily basis, it permitted U.S. leaders to 
have a firm idea of what the other side was and wasn't 
doing," Richelson explains. 

From its 14th mission onward, Corona began gather- 
ing aerial photos that were of great value during tense 
moments of the Cold War. Of 145 flights conducted 
before the program's conclusion in 1972, the 102 deemed 
successful registered these accomplishments: 

* Photographing all Soviet missile complexes. 

* Revealing that a postulated "missile gap" between 

the U.S.S.R. and the U.S.A. did not exist. 

* Providing President Kennedy with an accurate as- 
sessment of the Soviet nuclear arsenal during the 
Cuban missile crisis. 

* Identifying Soviet nuclear assistance to the People's 
Republic of China. 

* Tracking new classes of Soviet submarines from 
construction to deployment. 

* Monitoring Soviet compliance with the first Strategic 
Arms Limitation Treaty, SALT 1. 

Only nine days after the flag-bearing Discoverer XIII 
capsule was plucked from the sea, the Russians evened 
the score by bringing the Sputnik V spacecraft back from 
orbit with its payload of two dogs, named Belka and 
Strelka. Russia's 1957 launch of Sputnik I, the first 
satellite, had already put Western nerves on edge. Both 
sides clearly understood that rockets capable of boosting 
objects into orbit could also cross oceans to attack an 
enemy with nuclear warheads. And reconnaissance 
satellites could precisely map the targets at which the 
weapons would be aimed. 

As the Soviet Union erected the Iron Curtain of 
military defenses and secretiveness around itself in the 
years following World War II, western intelligence gather- 
ers found themselves at a loss to gauge Soviet progress 
toward developing an arsenal of nuclear weapons and the 
means to deliver them to distant targets. Risky "ferret" 
aircraft flights along and sometimes across Soviet borders 
managed to probe early radar defenses and intercept 
radio traffic, but the country's vast interior remained 
inaccessible to aerial observation. 

Then in 1955, the U-2 high-altitude spyplane took to 
the skies. Funded by the CIA and rapidly developed by 
the Lockheed Skunk Works, the U-2 had long, slender 
glider wings and a turbojet engine modified to permit 
long-range flights in the thin air at 60,000 feet and 
higher. Soviet air defenses of the time were ineffective at 
these altitudes, permitting the U-2 to make 24 flights 
deep into the Russian heartland between 1956 and 1960. 

The missions brought back photos covering a total of 
one million square miles of Soviet territory. Although it 
wasn't realized immediately, Russian radars were able to 
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track the intruding U-2s from the first overflight. Enraged 
at the violation of its airspace, the Kremlin filed protests. 

U.S. military planners, who knew that improved 
Russian missiles and aircraft capable of threatening the 
U-2 were in the works, viewed the spyplane as an interim 
step toward the ultimate camera platform: an Earth- 
orbiting satellite with an immense field of view. The 
need became obvious on May 1, 1960, when CIA pilot 
Francis Gary Powers was shot down by an SA-2 missile 
that exploded near his U-2 above Sverdlovsk, Russia, as 
he flew from a base in Pakistan to another in Norway. 
The event created a diplomatic flap, and Eisenhower 
promised that the United States would cease all manned 
overflights of Soviet territory. 

Just 110 days after the Powers incident, the 14th 
Corona flight produced photos of 1.5 million square miles 
of the Soviet Union and Eastern Europe—more than all 
of the U-2 photos combined. During its 17-orbit flight, 
the satellite made seven imaging passes over “denied 
territory," as the space spies called it. Then for the first 
time, a capsule containing the exposed film was success- 
fully retrieved, using a method worthy of a flying circus. 

А modified Fairchild C-119 "flying boxcar" cargo plane 
passing above the descending film capsule's parachute 
used a trailing array of booms and cables to snag the 
shroud lines. Winches hauled the collapsed parachute 
and capsule aboard through the freighter's big rear doors. 

In other missions, when the recovery aircraft couldn't 
snare its quarry after a few passes, divers jumping from 
helicopters attached a cable to the floating capsule after 
it splashed into the sea. Then it was hoisted to a waiting 
ship—just as dozens of astronauts and their space cap- 
sules would be in subsequent years. 

Mid-air retrieval of spy cameras was originally devel- 
oped during the secret Genetrix program authorized 
by Eisenhower in 1955, which released 516 reconnais- 
sance balloons to drift across the Soviet Union at altitudes 
as high as 90,000 feet. American aircraft were stationed 
over the Pacific Ocean to hook the camera-bearing 
balloons as they drifted eastward from Soviet shores. The 
program was terminated after just one month because of 
vigorous Soviet objections. 

In early 1958, the National Security Council gave the 
development of photo reconnaissance satellites its 
highest priority, and the Corona program was born. It was 
managed by Richard M. Bissell, who had gained a reputa- 
tion as a skilled coordinator of the engineering and 
bureaucratic aspects of secret technology development 
during his supervision of the fast-paced U-2 program, 
which went from initial blueprints to a flying aircraft in 
less than a year. In 1960, Corona was placed under the 
purview of the newly formed National Reconnaissance 
Office. Hidden inside the Air Force, this agency man- 
aged space reconnaissance on behalf of the CIA and 
Defense Department. The agency's very existence and 
name were officially revealed only a few years ago. 
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A legion of unknowns faced the engineers assigned 
to the Corona effort, many of them fundamental to the 
manned space program that was soon to follow. Could a 
multistage rocket put its payload into the precise, stable 
orbit needed for a successful reconnaissance mission? 
Would cameras and film function in the cold vacuum of 
space? Would it be possible to push a capsule of exposed 
film down through the scorching heat of atmospheric 
reentry at the correct moment to reach a secure location 
where it could be retrieved? 

Lockheed Missiles & Space in Sunnyvale, California, 
built the satellite's orbiting Agena upper stage, and 
coordinated the work of contractors who supplied a 
variety of specialized components. Douglas Aircraft built 
the satellite's lower-stage Thor rocket, an intermediate- 
range ballistic missile that boosted the Agena spaceward 
until its small rocket engine ignited to complete the 
climb into orbit. Agena housed the cameras, as well as 
the guidance and reentry systems needed to return the 
exposed film to Earth. The heat-shielded film capsule 
was built by General Electric. 

Engineers at the participating companies wrestled 
with misfiring rockets, jammed cameras, and satellites 
that ended up in the wrong orbit. Enduring the failure of 
the first dozen missions took tenacity. “It was a most 
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heartbreaking business," Bissell said after a failed mission 
in 1959, according to the CIA's official history of the 
program. “If an airplane goes on a test flight and some- 
thing malfunctions, and it gets back, the pilot can tell 
you about the malfunction. In the case of a reconnais- 
sance satellite, you fire the damn thing off and you never 
get it back. So you have to infer from telemetry what 
went wrong. Then you make a fix, and if it fails again you 
know you've inferred wrong. In the case of Corona it 
went on and on." 

Nevertheless, the technology of space reconnaissance 
cameras progressed rapidly during the Corona program. 
Camera systems that produced images with a ground 
resolution of 25 to 40 feet in 1960 had been replaced by 
1963 with cameras having a resolution of 6 to 10 feet. 
The newer cameras worked in pairs to produce stereo- 
scopic images that provided far more information than 
single-camera images. 

Eastman Kodak manufactured the high-resolution 
film used in the Corona satellites, working continuously 
to improve its performance and reliability. Brittle acetate- 
base film used early in the program was replaced with a 
polyester base that was more durable. The film's thick- 
ness was reduced, so that more images could be taken 
during a mission, and extra-fine-grain emulsions permit- 
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ted enlargements to be printed at as many as 40 times 
the negative size. Mysterious jagged lines running across 
some images were eventually traced to static electricity 
discharges from rollers in the film-feed mechanism, 
which was redesigned to cure the glitch. 

But the engineers who toiled for years on the Corona 
project were unable to tell anyone about their work. The 
project was veiled in secrecy because of fears that foreign 
governments would try to camouflage potential targets 
from the relatively crude cameras then available, and to 
avoid provoking the almost pathologically secretive 
Russians by trumpeting their nakedness to photo recon- 
naissance from 100 miles up in space. Rocket launches 
from Vandenberg Air Force Base had to be timed to 
occur during the intervals between trains traveling the 
busy Southern Pacific railroad line, which passes through 
the sprawling military complex on the California coast. 

Although hidden from public view, Cororia played an 
important role in international relations. During the 
presidential race waged in 1960 between Vice President 
Richard M. Nixon and John F. Kennedy, the candidates 
debated the question of a supposed “missile gap" that left 
the United States vulnerable to flocks of nuclear-tipped 
Russian intercontinental ballistic missiles (ICBMs). The 
Russians had tested ICBMs with a 5,000-mile range, and 
Nikita Kruschev, the abrasive Soviet premier, had 
bragged that his factories were ready to crank out a 
fearsome arsenal. Aerial reconnaissance put the lie to 
Kruschev's claims. 

First the U-2 flights, then a series of Corona missions 
filled in the true picture of Russia's nuclear capabilities. 
Weapons-testing ranges, airfields, arms factories, subma- 
rine forces, air-defense installations, and uranium mines 
were photographed, revealing only a handful of ICBMs 
and a small number of long-range bomber aircraft. 

After Kennedy took office, the Cold War's most dan- 
gerous episode took place: the Cuban missile crisis of 
October 1962. Kruschev brashly tried to overcome his lack 


of long-range nuclear missiles by moving batteries of inter- 


mediate-range missiles to Cuba, where they were within 
range of major American cities, including Washington. 

Freshly shot U-2 images showing the Russian launch- 
ers in Cuba gave the United States ammunition for a 
dramatic confrontation with the Soviet foreign secretary 
at the United Nations. But the real reason for Kennedy's 
steadfastness in insisting that the missiles be promptly 
removed from Cuba was his knowledge—based on 
Corona imagery of Russia—that Kruschev's nuclear 
armor was too thin to risk a fight. 

Meanwhile, the Soviet Union's capable space engi- 
neering community was working on developing its own 
photo reconnaissance satellites. Zenit, the first successful 
Soviet spysat, was launched in April 1962 along an orbital 
path that provided a view of the entire United States. 

Instead of ejecting a film capsule, the entire Zenit 
craft returned for a parachute landing on Soviet soil after 
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its three-day imaging mission. Zenit and other early 
Russian satellites followed higher orbits than Corona, 
which permitted them to stay aloft longer because of the 
reduced atmospheric drag, while limiting the resolution 
of the photos they took. 

Over the years, however, the lifetime of U.S. photo 
reconnaissance satellites steadily increased, while their 
imaging capabilities remained unmatched, according to 
Richelson. “In terms of big leaps like real-time imagery, 
the Russians were about five to seven years behind the 
U.S. because of their general system and their deficits in 
microelectronics," he says. "Some of our satellites seem 
to be lasting six or seven years now in a functioning 
condition. As far as I know, the Russians haven't cracked 
one year yet, and they still use film return occasionally." 

Film is no longer used by current-generation U.S. 
photo reconnaissance satellites such as the KH-11, which 
can "see" well enough to count the people in a crowd or 
read the numbers on an airplane wing. (KH is an abbrevi- 
ation for the "Keyhole" designation given to orbiting 
imaging systems.) About as large as a school bus, the KH- 
П focuses an image with a mirror approximately 100 
inches in diameter, then scans it with a device that 
converts the picture into a stream of electrical signals 
that are transmitted to relay satellites and down to Earth 
stations in real time. 

An advanced version of the KH-11 uses a high-resolu- 
tion video imaging system that is sensitive to heat emis- 
sions; it can transmit real-time images taken at night, as 
well as during the day. Richelson reports that the CIA 
can make three-dimensional movies of target areas using 
this imagery. And “hyperspectral sensors" being tested by 
the National Reconnaissance Office are designed to 
operate in several bandwidths simultaneously to detect 
the shape, temperature, movement, and even the chemi- 
cal composition of objects. 

All of this is dazzling compared with the 4- to 6-inch- 
diameter lenses and, at best, 6-foot resolution of the 
Corona cameras. But it was this first generation of eyes in 
space, and their Russian counterparts, that helped 
prevent events from spiraling out of control during the 
Cold War, and laid the groundwork for agreements 
limiting nuclear arms. 

“It just wouldn't have been possible to get the SALT I 
treaty without spy satellites," argues John Pike, director 
of the space policy project at the Federation of American 
Scientists in Washington. “There was this bizarre level of 
mistrust that America and Russia had of each other from 
the late 1940s on through the late 1950s, because neither 
side knew what the other was doing. During the late 
1970s and early 1980s, the Russians were launching 100 
or more satellites per year, апа half of them were photo 
reconnaissance satellites. So whatever level of openness 
we thought we had didn't work for them. The way we got 
to today's level of trust, and a recognition of common 
security interest, was through all these spy satellites." Ф 
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Cheap Thrills: ''* 


built sports 


BMW's New Z5 ... 


By Don Sherman fun — without 


fooling around. 


ТНЕ NEW Z3 sports car, being assembled for world- 
wide distribution at BMW's new manufacturing 
plant near Spartanburg, South Carolina, is a classic, 
two-seat, soft-top fun machine created from a 


surprisingly ordinary collection of components. 


Тһе renowned Bavarian automaker 
has clearly drawn inspiration from 
Mazda's Miata, arguably the most 
successful sports car of the 
past decade. Just like the 
Miata, the Z3 is a back-to- 
basics rendition of the 
classic front-engine roadster. 
Stretch the Miata's 89.2-inch 
wheelbase by 7 inches, 

add 400 or so pounds, plug 
in a four-cylinder engine 
packing an extra 56cc, and 
you've got the Z3's blue- 
print. Sports cars once 
forged ahead to explore ad- 
vanced technology that 
eventually filtered down to 
ordinary sedans and coupes. 
But none of this car's major hard- 
ware is new or venturesome. The 
MacPherson strut front suspension 
is borrowed from today's 3-series, 
and the semi-trailing-arm rear axle 
was passed down from a previous- 
generation M3 sport sedan. The Z3's 
1.9-liter, 16-valve, 138-horsepower 
4-cylinder engine is a bored and 
stroked version of the engine that 


h 


The new Z3 sports car has an elegantly simple 
but functional cockpit arrangement. 


Keep It Simple 


drivetrain work together. 


1.9-liter, 16-valve, 138 hp 


Strut front suspension 


A stiff structure enhances the way the straightforward suspension and 


originally powered BMW's price- 
leader 318i. (Added refinements are a 
modified valve train handed down 
from BMW's 5.4-Шет V12, sequen- 
tial fuel injection, and a hot-film 
mass-airflow sensor.) 

Like the Miata and the Dodge 
Viper, the Z3 is more interested in 
having fun than in fooling around with 
engineering experiments. The top 
unlatches and folds with a flick of the 
wrist. The steering is crisp and respon- 
sive, while the humble suspension 
hardware seems to sink grappling 
hooks into the pavement. There’s 
not enough power on tap to run with 
Corvettes and Porsches, but the Z3's 
engine keeps this roadster on stride by 
dint of its free-revving enthusiasm. 

A robust body structure is free 
of the quakes and quivers that plague 
some open roadsters. Two contribu- 
tors are a windshield frame stiffened 
by tube-within-a-tube reinforcements 
and deep-section, heavy-gauge door 
sills. In keeping with its upscale status, 
the Z3 feels noticeably more substan- 
tial than the frivolous, flingable Miata. 

One flash of brilliance sure to make 
the Z3 a success is the tantalizing 
price tag—$28,750 for a genuine wind- 
in-the-hair, bugs-in-the-teeth BMW. 

The Z3’s only problem is a major 
misalignment between supply and de- 
mand. Most of the plant's production 
is either 3-series or Z3s destined for 
export. The U.S. allotment probably 
won't exceed 20,000 cars. The line 
forms right behind James Bond. Ф 


Semi-trailing-arm rear axle 


FOR NASA, 1995 WAS A YEAR OF TRIUMPHS and tribulations. In June, the 
crew of the space shuttle Atlantis successfully linked up with Russia's Mir 
space station and picked up fellow astronaut Norman Thagard, who had bro- 
ken the U.S. space endurance record by living on Mir for 111 consecutive 
days. The joint American-Russian activities paved the way for construction 
of the planned international space station Alpha. But for NASA Administra- 
tor Daniel Goldin, the celebrations were short-lived: Within weeks, he was 
struggling to keep a deficit-trimming Congress from cutting the space 
agency's already lean budget down to the bone. 

For Goldin, who has been at NASA's helm since 1992, these are difficult 
times to be a space visionary. And yet, in an interview with POPULAR SCIENCE 
Contributing Editor Andrew Chaikin, Goldin was remarkably upbeat as he 
surveyed NASA's past and spelled out his ideas for future human space flight 
programs, including a return to the moon and missions to Mars. 

At the time of the interview, however, Goldin had more immediate wor- 
ries. In 1993, responding to recommendations by the presidentially mandated 
Augustine Commission, Goldin directed his agency to cut $31 billion from its 
five-year operating budget. Then, in 1995, the White House directed Goldin 
to prune an additional $5 billion through the year 2000. No sooner had 
Goldin complied than Congress was asking for more cuts. Chaikin began by 
asking Goldin about the budget situation. 


Poputar Science: You didn't get time to 
celebrate the Atlantis-Mir rendezvous 
before you were plunged into what 
looks like the worst budgetary crisis 
that NASA has ever faced. To an out- 
sider, it seems that Congress is trying 
to gut NASA. 


GOLDIN: I don't think that's the 
case. You have to take a look at the 
big picture. We've taken the budget 
down 36 percent [from the amount 
projected in 1993]. We stepped up to 
that challenge, and we didn't just do 
it by eliminating jobs. We improved 
productivity 40 percent as we went 


NASA patch bears the name of astronauts aboard the shuttle 
for its second docking with the Russian space station. 


through all this work. It was very dif- 
ficult, but where we stand now, we 
have a better space program than we 
had before. A program that focuses 
on the future needs of the country. 
And we didn't whine, we didn't cry. 
We did what had to be done. 

Idon't think we have bad people 
in Congress...they're trying to come 
to grips with an unbelievable deficit 
problem. However, І am not going to 
make it easy for them. I want them 
to understand we are now at the very 
edge. But if you take a look 
at the [Congressional] 
budget committee 


mark, it pulls out another three bil- 
lion dollars over the next five years. 


PS: What are you afraid will happen? 


GOLDIN: Well, we could lose scien- 
tific content. I'm afraid we might 
have to stop doing some advanced 
technology activities. 


PS: By the end of this decade, NASA 
will be down to 17,500 federal em- 
ployees, the lowest level since the 
Apollo program began in 1962. Peo- 
ple are concerned that this will affect 
the safety of space shuttle flights. 


GOLDIN: During the Apollo days we 
didn't have the information systems, 
multimedia, high computer speeds, 
and interactive video that we have 
today. [In 1995 NASA installed such 
systems in the shuttle's mission con- 
trol center in Houston.] We have 
fewer people in a more effective set- 
ting in that new control center. 

So I don't think you should make 
a one-to-one correlation, of how many 
dollars go in or how many people 
NASA has, with safety. Our objective 
is to equal or improve the safety of 
the shuttle as we go through this tran- 
sition. And I believe that first step of 
going to the new control center with 
fewer people improves safety. 
Let me also say that safety is 
important, but when you 
go to the frontier you 


High in Hard Times 


By Andrew Chaikin 


Ten years after the 


Challenger disaster, 


with Congress squeezing 


billions from his budget, 


NASA Administrator 


Daniel Goldin is surprisingly 


optimistic about America's 


future in space. 
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cannot guarantee 100 percent reliabil- 
ity. And if we treat travel into space 
with the same expectations for safety 
that we have in driving a car or flying 
in an airplane, we'll never get off the 
surface of this planet. 


PS: Is that something the country fun- 
damentally didn't understand at the 
time of the Challenger disaster—the 
shuttle's 25th flight—in 1986? 


GOLDIN: Absolutely. And I don't think 
we, NASA, completely understood the 
reliability of the shuttle at that point 
in time. In 1988 [the year the re- 
designed shuttle returned to opera- 
tion] I think it was 1 in 78 flights for a 
major problem during launch. I think 
we've decreased that probability to 1 
in over 200. And we're going to contin- 
uously improve it. We're going to make 
it as safe as possible, with reasonable 
risk. But I want to tell you, every time 
an experimental test pilot gets into a 
plane, I think he has a higher risk than 
we do with the astronauts going into a 
shuttle. Yet America is able to live 
with that. You know, experimental test 
pilots crash each year, and we don't 
even hear about it. 

The shuttle is a complex machine 
because it's humankind's first experi- 
ence in a reusable launch vehicle. It's 
the first of its kind. I don't want you to 
believe that I think that the shuttle 
needs to be with us forever. We are 
moving at all possible speed to figure 
out how we could replace it. 


PS: Do you think that all of us who are 
familiar with the past 30 years of 
space flight are laboring under an out- 
dated paradigm about what it takes to 
do human space flight? 


GOLDIN: Without a doubt. We've 
made human space flight so bureau- 
cratic with an objective of getting to 
100 percent safety, we're 100 percent 
safe because we never get to fly. 
We've got to break that paradigm and 
say, "Let's not tell people how to do 
things. Let's say what we want and 
why we want it, and let them figure 
out how." The problem with human 
space flight is we have so many rules 
and regulations that it leaves zero 
room for creative thought. 


PS: You recently challenged George 
Abbey, the acting director of the John- 
son Space Center, to put two astro- 
nauts on the moon by 2001. 


GOLDIN: I called him up and said, 
“Look, I'm not giving you any money, 
but why don't you take the next half- 
year to a year and take a look at dif- 
ferent ways of doing human space 
flight." Someone estimated it might 
take 19 billion dollars to go back to 
the moon. That is crazy. I said, *The 
answer is not 19 billion dollars. Why 
don't you think in terms of hundreds 
of millions of dollars? And don't 
think in terms of a decade; think in 
terms of maybe five or six years from 
now—a couple of years to study it 
and then two or three years to do it.” 


PS: Was George Abbey left speechless 
by this thought? 


GOLDIN: He was on fire. He loved it. 
Another thing: They had estimated 
that the life raft of the space station, 
the Assured Crew Rescue Vehicle, 
would cost billions of dollars. And 
[in 1994] I challenged George and 
the pirates—you know who the 
pirates are? It’s a group of some of 
our bright young people. I challenged 
them to do it for hundreds of mil- 
lions. And they’re coming up with a 
design that could do it. I don’t know 


if it’s going to work, but the point is, I 
wanted to start a new way of thinking. 


PS: It seems to be very difficult to get 
across to people what the real benefit 
of having humans in space is. People 
talk about spinoffs, they talk about 
the science benefits. 


GOLDIN: Oh, it’s very difficult. What 
has happened in our society is every- 
thing has to have a payoff now. This 
is why we are having some incredible 
problems in transitioning into the 
information age out of the Cold War. 
America has got to do long-term 
research. You try and name anything 
else that we do in this nation in pri- 
vate industry or in government that 
looks out 20, 30 years. The Human 
Space Flight Program does that. We 
don’t have a Human Space Flight 
Program for spinoffs; we have it to 
explore the unknown. Now, when 
you explore the unknown and do 
very difficult things, you begin to 
get tremendous economic benefits, 
but it doesn’t happen for 10, 20, 

or 30 years. We saw what happened 
with Apollo. We did something very 
bold and very difficult, and we’re 
still living off Apollo. 

Now we're going to open up the 
space frontier even more, and that 
will help us. You know, cosmic radia- 
tion from space is a difficult prob- 
lem. So are the debilitating effects 
of zero gravity. We don't know how 
to solve those problems today. The 
space station will help us figure 
out how people can live and work 
safely and efficiently in space. In the 
process of doing that, we're going 
to build a laboratory that is so 
unique it will give us insight into 
the impact of gravity on both life 
sciences and physical sciences. We'll 
build better products on the ground, 
and we hope to have a better under- 
standing of the human anatomy. 
That's why we do it. 

You cannot have a country that 
says: “I’ve got to have payoff tomor- 
row." Because then you have a coun- 
try that is going to just turn over the 
21st century to some other nations. 


PS: It's still true that NASA is an exec- 
utive agency and that its mission has 
to come from the top. I want to ask 
you about the Space Exploration Ini- 
tiative [proposed by President Bush in 
1989]. Within two years, Congress had 
killed it. 


GOLDIN: And I supported that killing. 
[SEI] was the right thing to do in 
1989 because we were still fighting 
the “еуі! empire." But we got over- 
taken by events, with the Berlin Wall 
coming down and the changes from 
the Cold War. And SEI was a pro- 
gram that would have cost on the or- 
der of half a trillion dollars. 


PS: People have said that that cost es- 
timate, which was published a few 
months after Bush's speech, was 
higher than it had to be, and that it 
made even the staunchest supporters 
of space blanch. 


GOLDIN: They did another study that 
said we could get it down to a quarter 
of a trillion dollars. See, we weren't 
ready! That's the whole point. 

Let's go back to Apollo for a 
minute. Apollo was a sprint to the 
moon. It was not a marathon to open 
the space frontier. SEI was going to 
be another sprint because we were 
going to beat the Russians to Mars. If 
you want to open up the space fron- 
tier, you have to invest the time up 
front to do it differently. You’ve got 
to learn to live off the land. You've 
got to learn in advance how people 
can live and work in space. Most im- 
portant, you have to figure out how 
to do it for an order-of-magnitude 
less money. Something on the order 
of 25 billion, 50 billion dollars. 

Now you're talking about reasonable 
amounts of money that could be sus- 
tained over a long period of time. 


PS: Twenty-five or 50 billion dollars 
would be far less in 1995 dollars than 
what Apollo cost. 


GOLDIN: Yeah! You know, technology 


has come a long way since then. 
Apollo was brute force. One of the 


objectives that we have right now is 
to reduce the number of people in 
mission control by an order of magni- 
tude, with expert decision-making 
systems. Ultimately, we want to have 
a thinking spacecraft. We want to be 
able to do things without brute force. 
Think of the possibility of not having 


to carry fuel to Mars so that you can 
get back to Earth. What if we gener- 
ated fuel on Mars? Think about gen- 
erating foodstuffs on Mars, and 
breathable air. That was not the way 
SEI was going to be done. We want 
to see how in the world you do things 
a lot differently. 

We have time. We won't have to 
start until the end of the first decade 
of the next century. We want to see if 
we can do it with about eight years for 
the actual development. We could still 
decide to go to Mars in 2018 [the year 
proposed for SEI's Mars expedition]. 

We don't want to build a huge Mars 
rocket, because the spacecraft is go- 
ing to be so enormous. We want to be 
able to have a reusable rocket fleet 
that could take things up and down 
cheaply. Let's say we had a reusable 
rocket that could take 40,000 pounds 
to orbit. I think the Mars craft would 
be 150 tons, so eight trips would al- 
low us to assemble something in orbit 
without building a whole new multi- 
billion-dollar rocket. That's the ap- 
proach we want to take. What we're 
going to do is have a marathon, and 
this marathon will allow us to open 


the space frontier and do it for a lot 
less money. 

Apollo was great. Terrific! But it 
was 5 percent of the federal budget. 
Gimme a break! The only reason you 
could justify doing that is we were go- 
ing to beat the “evil empire.” We 
don't have 75 billion dollars to go to 


*Every time an experimental test 


pilot gets into a plane, | think he 


has a higher risk 
than we do with the 
astronauts going 
into a shuttle. Yet 
America is able to 


live with that." 


Mars. I contend that with the smaller 
budget we have, we could get there at 
the same point in time with one- 
tenth the money. 


PS: The vision that you're describing 
is a very optimistic one. Is optimism 
something that you have to work con- 
stantly to convey in Washington? Do 
you feel that cynicism has replaced 
optimism? 


GOLDIN: Let me tell you, once you 
go outside the Beltway, optimism 
abounds. I go to cities and I talk to 
children; I talk to civic groups; I talk 
to average Americans. I go with an 
astronaut. It’s standing room only. 
The parents come; they bring their 
younger children. It’s wonderful. 
Everybody has this basic feeling in- 
side of them that says, “I want my 
child to have a better life than me. I 
can relate to the space program be- 
cause it helps me understand that 
there’s a future for my child.” In 
spite of all the negative things one 
reads, in the heart and soul of the 
American people beats an excitement 
and a belief in the future. ф 


53 


PHOTO-ILLUSTRATION 
BY ADRIAN DE LUCCA 


54 o2 2 


By Dennis Normile 


5 
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IT MAY BE THE MOST exciting news in home entertain- 
ment technology since the VCR: The long-promised digital 


videodisc (DVD) is here, bringing studio-quality video 


images and theaterlike surround-sound into the home, 


on a disc that looks and is handled just 
like the familiar audio compact disc. 

Just as the audio CD eliminated 
the hisses, pops, and hums that 
degraded the music on analog records 
and cassette tapes, the digital video- 
disc eliminates the dropouts, flickers, 
and distortions that are common on 
analog VHS tape recordings. 


For a while, it looked like there 
would be two competing and incom- 
patible DVD formats—one developed 
by Sony and Philips, the creators of 
the compact disc; and one developed 
by Toshiba, Time Warner, and five 
other electronics and movie companies. 
Luckily for consumers, the two 
groups have agreed to harmonize their 


Movies on 


videocassettes 


and laser discs 


have had 


their day. 


Now, digital 


videodiscs 


will blow 


you away. 


standards, thus avoiding a replay of 
the VCR format wars that left some 
eager buyers with obsolete equipment 
when Betamax lost out to VHS. In 
December 1995, the two groups 
finally agreed on all of the technical 
details for the new format, which they 
are calling * Digital Versatile Disc." 
Last summer, before the two groups 
had reached an agreement, I got a 
peek at the Sony-Philips DVD format 
(then called Multimedia CD) in a back 
room at Sony's sprawling Tokyo head- 
quarters. А few days later, I was across 
town in Toshiba's sleek high-rise 


tower for a demonstration of what 
the company was calling the Super 
Density Disc. I saw the two formats 
pitted against VHS, laser disc, and 
digital broadcast studio tapes. DVD 
puts VHS to shame. Colors are deeper 
and brighter; edges, sharper; details, 
crisper. The DVD picture is also 
noticeably better than laser disc. And 
for most material, I couldn't tell the 
difference between the DVD picture 
and the digital broadcast studio tape. 
I couldn't compare the two DVD 
standards side-by-side, and the details 
of the unified standard haven't yet 
been worked out, but what I saw last 
summer convinced me that whatever 
DVD format finally emerges will make 
whatever you are now using at home 
look shabby. 

The benefits go beyond picture 
quality. DVD will deliver all the sound 
effects you've come to expect in a 


THESE PHOTOS, taken through a 
microscope, show the surface of 
a CD (top) and the surface of a 
DVD. The pattern of pits in each 
disc's surface represents a digital 
code that is read by a laser. 
Because the pits on the DVD's 
surface are much smaller and closer 
together than those on the CD, 
engineers can squeeze more 
information onto the DVD. 


Extra-long-play DVDs 


could put epics like 
Gone With the Wind 


onasingle disc. 


theater. The new discs promise to be 
easier to handle and store than tape 
cartridges. And a two-layer recording 
technology planned for extra-long- 
play DVDs could put epics like Gone 
With the Wind on a single disc. 
Double-sided discs could add even 
more playing time. 

You'll get the chance to make your 
own comparisons soon. Videodisc 
players, starting between $500 and $600, 
and hundreds of movie titles priced to 
be competitive with VHS movie tapes, 
are expected to be available this fall. 

The new DVD systems use the same 
technology found in existing audio 
CD and CD-ROM players. An optical 
pickup “reads” the reflection of a tiny 
spot of light shining on a rotating disc. 
The character of the reflection changes, 
depending on whether the light falls 
on a pit formed in a reflective layer or 
on a flat surface. This on-off reflection 
is captured by a photodetector, which 
produces a string of on-off electrical 
signals that correspond to the zeros 
and ones of digital code. This digital 
data is then converted into analog audio 
or video signals. But DVD goes a step 
beyond CDs, taking advantage of recent 
technological advances to squeeze up 
to 488 minutes of full-motion video 
data onto the same 120-millimeter- 
diameter discs that strained to hold 70 
minutes of audio data just 13 years ago. 

Тһе most important hardware 
development in DVD players is a new 
generation of lasers. Current CD players 
use infrared laser light with a wave- 
length of 780 nanometers, or about 
one-hundredth the width of a human 
hair. The lasers in the new videodisc 
players will have wavelengths of 635 
nanometers. The narrower wavelength 


means the laser beam can focus on pits 
that are roughly half the size of the 
pits on current audio CDs. The smaller 
pits can be placed closer together along 
the track, and the distance between 
the tracks can be cut at least in half. 

Another factor also affects the 
number of pits that can be placed on 
a disc. Discs wobble slightly as they 
rotate, which means the disc is some- 
times slightly tilted in relation to the 
laser beam. When the laser beam hits 
the disc's lower surface at even a slight 
angle, it is refracted, or bent. This is 
analogous to a spoon that's half in and 
half out of a glass of water and appears 
to be bent. The same phenomenon 
causes a small displacement of the spot 
where the laser beam hits the disc's 
reflective layer; the greater the thick- 
ness of the disc substrate, the greater 
the displacement. 

То reduce displacement, the Toshiba 
group cut the substrate thickness in 
half—from the 1.2 millimeters used 
on current audio CDs to 0.6 millime- 
ters. This scheme has been adopted 
by Sony too, and will allow the track 
pitch to be narrowed to 0.74 microns. 
The improvement over the 1.6-micron 
track pitch of conventional audio CDs 
adds up. The length of a CD's spiral 
track is about 3.4 miles, and the total 
data capacity is about 780 megabytes. 
Tracks on the new DVD discs will be 
about 7.4 miles long and will hold 
more than 4.7 gigabytes of data per 
side. That's enough room to store 133 
minutes of full-motion video per side. 

The overall thickness of DVD discs 
will be made the same as current CDs 
by bonding two discs back to back. One 
side could be blank. Or manufactur- 
ers could produce a double-sided disc 
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holding a total 9.4 gigabytes of data, 
enough for two feature-length movies, 
though the disc would have to be 
flipped over to play the second side. 

The tradeoff in choosing a new 
substrate thickness is in achieving 
compatibility with current CDs. Since 
the DVD format puts the reflective 
layer on a different plane, combination 
CD-DVD players will need two pickups, 
ora single pickup with two interchange- 
able lenses, or a special hologram lens 
that can simultaneously focus light 
beams at two different distances. 

То add even more space for data, 
the DVD format includes specifications 
for dual-layer discs, in which a second 
layer of data-defining pits is imprinted 
on a semireflective layer that is closer 
to the surface than the fully reflective 
layer. (As in today's CD players, the 
laser strikes the underside of the disc.) 
The pickup will move slightly up or 
down to focus on one layer or the other. 
The DVD format allows manufactur- 
ers to produce single-sided duallayer 
discs holding 8.5 gigabytes of data, and 
double-sided dual-layer discs holding 
a whopping 17 gigabytes. The latter 
option could pack up to four movies 
on one disc, something movie studios 
are considering for collectors’ editions 
of a popular actor’s or director’s works. 

In addition to squeezing more pits 
onto the disc, engineers have suc- 
ceeded in squeezing more data into 
fewer pits. One way is through improved 
error correction methods that elimi- 
nate a lot of the redundancy needed 
previously. But major advances have 
also occurred in data compression. 
Both DVD formats rely on a digital data 
compression standard worked out by 


120 mm (4.7 inches) 
1.2 mm 


0.83 microns Minim 


780 MB; 74 min. 


an international committee known as 
the Motion Picture Experts Group. 
This standard eliminates redundant 
data. Without compression, there is 
enough digital data to define the color 
and brightness of every pixel of the 
TV screen each time the image is 
scanned, which is 30 times per second. 
Although the background of a scene 


were evident at both demonstrations, 
where small monitors atop the TV 
sets displayed the number of bits per 
second being used to define the scenes 
flashing on the screens below. Through 
most of the scenes from Sleepless in 
Seattle shown at the Sony demonstra- 
tion, just 3.2 megabytes per second 
were enough to fill the screen. But 


The benefits go 


| beyond picture quality. 


may remain unchanged for a minute 
or more, the same information is re- 
peatedly sent to the screen. With 
compression, however, pixel informa- 
tion is defined only when it changes 
from a previous scan. 

Previous video compression me- 
thods have been based on a constant 
bit rate that allocates a fixed amount 
of data to each frame. In effect, this 
meant there was more data than neces- 
sary for some scenes, and less data 
than would be optimal for scenes with 
lots of motion and complicated back- 
grounds. The new compression method 
uses variable bit rates. When there is 
lots of movement, there will be lots of 
digital video data to define it; for quiet 
scenes, the amount of data will be re- 
duced without impairing picture quality. 

The effects of variable bit rates 


More Data on a CD-Size Disc 


SPECIFICATIONS 


Capacity, Playi 


DVD will deliver 
high-quality sou 


during a Legends of the Fall battle scene 
full of explosions and quick cuts, the 
bit-rate meter soared to more than 8 
megabits per second. 

High-quality sound is another of 
the promises of DVD. A Toshiba demon- 
stration clip of the train wreck scene 
from The Fugitive put me right in the 
midst of squealing brakes and crunch- 
ing metal, thanks to a 5.1-channel 
digital surround-sound specification 
[see “The Next Generation of TV 
Sound,” Nov. ’94]. This specification 
allows six separate audio tracks—five 
full-frequency channels for right, 
center, left, right rear, and left rear; 
and a subwoofer channel. 

In fact, DVDs will have a lot of room 
for extra data, allowing for multiple 
language and subtitle tracks. Users 
will be able to choose whether to listen 


120 mm 
0.6 mm x2 (=1.2mm) 


0.4 microns 


4.7 GB; 133 min. 


8.5 GB; 244 min. 


9.4 GB; 266 min. 


17 GB; 488 min. 
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to the original movie dialogue with 

or without subtitles, or to a dubbed 
version. This feature appeals to disc 
makers, who will be able to put a 


DVD could allow viewers 


number of languages on one disc, 2 to select camera angles 
saving manufacturing and handling 

expenses. But just how to allocate : o choose how the 
the available space will be left up to f 


the disc manufacturers, and some | x plot develops. 
not-yet-anticipated uses could emerge. " н 

Among the possibilities: new ultra- 
high-fidelity audio applications and 


new types of interactive games. special made-for-DVD video material. | format on a conventional TV, or in a 
The increased data capacity of Viewers may also be able to choose version that has been cropped to fill 

DVD could allow the viewer to select whether to watch films in their a conventional TV screen. 

‘from several camera angles or to original wide-screen format on a First-generation DVD players will 

choose how the plot develops in wide-screen TV, or in the letterbox have the freeze frame, slow motion, 


and fast-forward features consumers 
are accustomed to on their VCRs. 
The CD-ROM Factor many programs. The increased use But the players will also allow ran- 
. of space-gobbling video and dom access, so viewers can instantly 
COMPUTER MAKERS and software animation sequences in many jump to selected scenes. And DVD 
publishers want to ensure that any entertainment and education CD- players will play current audio CDs. 
future DVD format can also be used ROMs is forcing a growing number But one feature will be missing 
for a new generation of high-capac- of titles to be delivered on two or from the earliest DVD models: the 
ity CD-ROM discs and drives—and three discs. Some reference titles, ability to record. The developers are 
they're not shy about wielding their such as CD-ROM phone directories, readying a standard for recordable 
clout. Led by Apple, IBM, Compaq, require a half dozen or more discs. DVDs, but the technology will 
Hewlett-Packard, and Microsoft, A new CD-ROM format, tentatively appear in computer components 
they recently formed a "technical called DVD-ROM, with many times first. DVD technology will be at the 
working group" to represent their the capacity of current discs, will heart of a new generation of high- 
interests, Their primary demand: a reduce these titles to a single disc, density CD-ROM drives, with write- 
single DVD standard for both making them easier to use. It could once and rewritable capabilities. 
videodisc and CD-ROM applications. also open the creative floodgates for Before recordable DVD players 
Another requirement was for even more sophisticated programs. appear, an agreement with Hollywood 
future DVD drives to read today's While it wasn't on the official will be required on technology to block 
CD-ROM discs. Apparently, they got wish list, many software publishers copying or to ensure that royalties 
what they wanted. would like the DVD to evolve into a from blank-disc sales are funneled 
Why all the concern about CD- single-sided disc, rather than one back to content providers. Just when 
ROMs? Mainly, it's because software that must be flipped over. Soft- recordable players for use with a TV 
publishers are running out of room. ware programs, unlike movies, aren't. will become available is still unclear. 
Today's CD-ROM discs can hold sequential, so it's difficult to split Engineers are also planning for the 
about 650MB of information, but them logically into two parts. eventual use of a blue laser in DVD 
that's already proving too little for Hardware makers also see a DVD players. The 450-nanometer wave- 
standard as a way to boost the length of a true blue laser would allow 
data storage capacity of their PCs. even more pits to be crammed onto 
The DVDs being proposed would be discs. With comparable advances in 
able to store between 4.7 and 17 data compression, future generations 
gigabytes. The hard disks in of DVD could be programmed for 
today's PCs typically hold 1GB or HDTV-quality images that require five 
less. The DVDs are removable and times as much data as standard TV 
replaceable, too, making them a images. Reliable blue lasers have yet 
safer and more easily expandable to emerge from the laboratory. But 
storage medium than hard disks. even without high definition, DVD 
--Сһп O'Malley should give videophiles something to 
be excited about for years. J 


Five luxury sedans vie for elitist supremacy: 


One is the quietest car we have ever tested, while 


another offers park-by-ear as an option. 


By Don 
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COME HELL, HIGH TAXES, or the threat 
of a trade war, there will always be a de- 
mand for automobiles that cost a bundle. 
Cadillac, for example, introduced the 
world's first V16 automobile engine in 
the teeth of the Great Depression. 

In the modern context, 
advanced technology 
keeps a few heavy, 
high-horsepower cruisers viable in spite 
of ever more stringent safety, exhaust 
emissions, and fuel efficiency standards. 


Sherman 


We've gathered five elite brands for 
this confrontation—BMW, Jaguar, Lexus, 
Lincoln, and Mercedes-Benz. Each manu- 
facturer has recently upgraded its top 
sedan to augment prevailing definitions 
of luxury, performance, and safety . During 
the past decade, BMW has toiled diligently 
to unseat its German rival Mercedes as 
the world's technological leader. Jaguar is 
thriving thanks to a rehabilitation program 
sponsored by its deep-pocket parent, the 
Ford Motor Company. Lexus sent unwel- 
come tremors through the luxury estab- 
lishment with its late-eighties market 
intrusion and is back with an all-new design 
to second that motion. Lincoln has added 
luster to its reputation by upgrading the 
Continental from pushrod V6 to 32-valve 
V8 power. Never one to rest on laurels, 
the Mercedes-Benz starship is one of the 
largest and most lavishly outfitted sedans 
ever produced by that esteemed maker. 


PHOTOGRAPHED BY JOHN B. CARNETT 


А The Lincoln Continental 
combines 32-valve V8 power 
with front-wheel drive. 


A Mercedes' responsive 
six-cylinder engine beats опе 
competitor's V8. 


4 The BMW 7401078 long 
wheelbase adds legroom 
but hurts handling. 


Every car here is a largish, four-door sedan with a 
wood- and leather-trimmed passenger compartment, but 
that's just about the extent of their common characteris- 
tics. The price gap between the most affordable and the 
most expensive is large enough to swallow a loaded, full- 
size Chevrolet. Three drastically different engine config- 
urations and two types of chassis layouts are represented. 
Sporting character varies from none to more than 
enough to enthrall the most lead-footed driver. 

While all five brands agree that a double-overhead-cam 
valvetrain and four-valve combustion chambers represent 
the most efficient path to power, the ideal number of 
cylinders is still under debate. A classic V8 is the prevail- 
ing point of view shared by the 4.0-liter BMW and Lexus 
engines as well as the Lincoln's 4.6-liter powerplant. 
Jaguar and Mercedes bracket that execution with inline 
sixes: Jag's supercharged and intercooled 4.0-liter version 
brings 322 horsepower to the party while Mercedes' 3.2- 
liter engine proves that careful development is more 
important than the number or size of the cylinders. 

That point was demonstrated at the track, where the 
six-cylinder Mercedes 5320 nipped the lighter, more power- 
ful, V8-engined BMW 740iL in every acceleration contest 
except 50- to 70-mph passing. Both cars use five speeds in 
their automatic transmissions to balance responsiveness 
against fuel economy. That said, the Mercedes comes 
closer to perfect drivability. The S320 feels more alert in 
ordinary driving and also trumps the BMW's 16-mpg EPA 
city mileage rating by one mpg. That's just enough to 
excuse the Mercedes buyer from paying gas-guzzler tax, a 
stigma suffered by both the BMW and the Jaguar in this test. 

The key to the Mercedes' success is its low-end 
torque. Valve timing and intake manifold tuning help this 
car's smallish engine act big in the normal driving rpm 
range. The BMW's V8, on the other hand, is a late 


The new Lexus LS400 is 
the quietest auto Popular 
Science has ever tested. 


» 


bloomer that demands a heavy foot on 
the accelerator and patience while the 
tachometer needle swings to the high 
side of the dial. The BMW engine sings 
a delightful wail, but power delivery is 
disappointing below 4,000 rpm. 

The opposite extreme is the Jaguar 
XJR, which serves up heaping excesses 
of torque with no waiting, thanks to a force-fed induction 
system. A belt-driven Rootes-type supercharger packs the 
intake manifold with air at 10 psi above atmospheric pressure. 
А heat exchanger that lowers the intake charge's tempera- 
ture by means of circulated engine coolant is built within 
the manifold's plenum chamber. With 40 hp more than the 
nearest competitor and a torque curve that crests at only 
3,050 rpm, the Jaguar leaps to 60 mph in 7.1 seconds, uphold- 
ing its feline moniker. Underneath the XJR's haute cou- 
ture exterior design is the soul of a mid-sixties muscle car. 

The Jaguar also runs away with first place in braking 
and handling tests, in no small part due to its low-build, 
wide Z-speed-rated radial tires, and sinewy suspension 
calibrations. The XJR has the tightest grip on the road and 
the sharpest steering reflexes, two traits put to good use 
racing through the cones. The long-wheelbase BMW and 
Mercedes models both stumble here in spite of their auto- 
bahn breeding. The BMW generates nearly as much adhesion 
as the Jaguar, but at the cornering limit, its tail breaks loose 
well in advance of the front axle. While that only slows 
the 740iL down in our dry-pavement tests, on slippery 
pavement this trait could provoke a trip into the ditch. 

The Mercedes' problem is 4,500 pounds of curb weight 
carried by 225/60HR-16 tires, the same size rubber fitted to 
the significantly lighter Lincoln and Lexus sedans. As a 
result, the 5320 doesn't have the traction needed to muster 
competitive handling and braking scores. The same can 
be said of the Lincoln. In this case, the problem is weight 
distribution. The Continental is the second lightest car in 
the test, thanks in part to the extensive use of reinforced 
plastic panels for the hood, front fenders, and deck lid. 
Unfortunately, its front-drive chassis design shifts 63 
percent of the mass forward, which means that the rear 
tires can't do their fair share in either braking or cornering. 
All four rear-drive sedans carry their weight more equitably 
on all four wheels. BMW even houses the 740iL’s battery in 
the trunk to help achieve 50-50 weight distribution. 

In acceleration, braking, and handling trials, the Lexus 
LS400 staked out comfortable ground near the front of the 
pack. While not as nimble as the Jaguar, the Lexus demon- 
strates polished, predictable moves whether the driver 
demands an abrupt change of direction or panic braking. 


Light weight and tidy exterior dimensions are very much 
in this car's favor. The LS400 also exhibited a higher level 
of dynamic refinement than any other car in this test. It's 
perfectly clear that Lexus engineers didn't load their 

prodigy on the boat until it was refined to a fare-thee-well. 

These good manners are graphically evident in our 
battery of sound-level tests, where the Lexus LS400 barely 
lifted the meter's needle off the peg. The rpm reading on 
the tachometer is the only tangible clue its engine is 

* idling. When comparing noise level tabulations, keep in 
mind that a 3dBA lower reading constitutes a noise level 
that's half as loud because of a logarithmic scale. For 
example, the 38-dBA idle reading of the Lexus is only half 
as loud as the 41-4ВА score of the Mercedes. 

The Lexus demonstrates an even greater advantage 
over the competition during full-throttle acceleration and 
also has the quietest interior in the 60-mph cruise mode. 
In fact, this is the quietest automobile POPULAR SCIENCE 
has ever tested, a significant accomplishment achieved by 
meticulous attention to the car's aerodynamics, body 
structure, powertrain design, and tire tuning. Like all 
luxury carmakers, Lexus also makes extensive use of 
sandwich panel construction, foamed-in-place noise barriers, 
and asphalt-sheet sound deadening. The second quietest 
car of the lot, the Mercedes S320, also deserves recognition 
for its effective use of double-pane side-window glass. 
While the results fall slightly short of the Lexus and there's 
an obvious weight penalty, this “thermopane” approach 


The Pursuit 


benefits both wind noise reduction and climate control. 

With cars that varied so much in test-track performance 
and dynamic personality, we expected a broad range of 
over-the-road poise. Beyond one noteworthy exception, 
that was not the case. 

Within the first few miles on public roads, the Jaguar 
XJR revealed itself as the odd man out; this is a sports car 
with a rear seat and four doors. Suspension calibrations— 
including spring rates, antiroll bar diameters, and shock 
absorber valving—are geared for the high speeds and hard 
charging expedited by the powerful engine under the hood. 
Ultra-low-profile 255/45ZR-17 Pirelli P-Zero dual-tread- 
pattern tires are fitted to 8-inch-wide wheels for maximum 
grip. As a result, isolation from pot-hole and expansion- 
joint pavement imperfections isn't up to snuff with the 
other luxury sedans. Jaguar's solution to that problem is a 
pair of XJ6 models without the R rating for customers that 
prize a smooth ride over blistering performance. 

Ride quality in the four other sedans is comparable in 
spite of the variety of suspension systems in use. Mercedes- 
Benz and Lexus favor control-arm designs in front while 
BMW and Lincoln use strut-type front suspensions. At the 
rear, the field is split between multilink and control-arm 
designs. BMW, Mercedes-Benz, and Lexus use the former 
configuration. Jaguar has what might best be called a 
“missing link" rear suspension: each wheel is located by its 
drive (half) shaft and one hard-working lateral member 
that also checks longitudinal deflection. 


of Perfection 


BY ALMOST ANY standard, the LS400 
is convincing proof of the Lexus 
marketing battle cry: "Dedicated to 
the relentless pursuit of perfection." 
Now one year into its first major 
redesign, the LS400 reflects painstaking 
scrutiny and imaginative engineering 
everywhere one looks, with the 
possible exception of its take-no- 
chances styling. It's roomier than its 
predecessor, noticeably more power- 
ful, quiet as a cathedral and, in an 
age of escalating curb weights, some 
200 pounds lighter. Relentless pursuit 
of perfection. These guys are serious. 
The new Jaguar XJR scores 
marginal marks in a number of areas. 
It's short on trunk space, decidedly 
short on rear seat legroom, and the 
addition of a passenger's airbag 
somehow eliminated the glovebox. 
Nevertheless, for those who consider 


driving more than merely getting from 
here to there as comfortably as 
possible, the Jag stands out among 
these hedonistic high-rollers. It may 
not represent Lexus levels of refine- 
ment, but as luxury sports sedans go 
this one goes very well indeed. The XOR's 
chassis and suspension make it the 
nimblest player in this quintet, and the 
smooth urgency of the supercharged six 
is nothing short of seductive. 

While most BMWs typically answer 
to these same dynamic descriptions, 
the 740iL does not. Its reflexes feel a 
bit ponderous by BMW standards, like 
an athlete who's fallen into the 
George Foreman training regimen. 
BMW's 4.0-liter twin cam 32-valve 
aluminum V8 produces extraordinary 
performance in the smaller 540i 
sedan, but it's only average here. 
Secondary control markings that 
border on incomprehensibility aren't 
particularly endearing, either. 

At almost 2.5 tons, ponderous 


also applies to the Mercedes 5320, 
the most affordable of the Benz S 
Class flagship sedan lineup. Though 
Mercedes has freshened up the styling 
and reduced prices across the board, 
it's hard to see what, if anything, 
makes the 5320 worth all the extra 
money compared with an LS400. And 
if you feel that prestige demands the 
V8 power of the S420, the disparity 
expands by at least $8,000. 

The Lincoln Continental can't 
really be considered a direct com- 
petitor for any of the other cars in 
this group. I also have questions 
concerning its various driver- 
adjustable functions: There's a 
powerful scent of marketing gim- 
mickry here. But the Continental's 
improved chassis, fresh new exterior, 
and vastly improved power put it on 
a much more competitive footing 
with the Cadillac Seville—which was 
pretty much the objective of the 
design.—Tony Swan 
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Lincoln chose a control arm rear suspension and 
computer-controlled air springs for each corner of the 
Continental. The benefit is a softer spring rate than is 
feasible with the steel coil springs used in the other four 
luxury sedans. When suspension sensors sense a heavy 
load, it's a simple matter to pump additional air into the 
springs to restore proper ride height, something that 
can't be done with steel springs. Lincoln also uses shock 
absorbers with two built-in damping curves; they're 
automatically switched from one setting to the other in 
10 milliseconds by a computer that monitors vehicle speed 
and four wheel-position sensors. Lincoln doesn't stop 
here in its quest for ride and handling perfection. Most of 
the noise and vibration that enters the passenger com- 
partment follows a path through the rear suspension so 
special attention was paid there. Special liquid-filled 
suspension bushings are specified for attenuation. An 
extra pair of horizontally mounted shock absorbers damp 
out the wheel motion that would otherwise result from 
the use of extra-soft bushings. 

In spite of these special efforts, the Continental rides 
only a little better than the more conventionally engi- 
neered competition. It is distinctive in two respects, 
however. The subtle but unwelcome tug of torque steer is 
evident in the Continental, particularly during full-throttle 
passing maneuvers and while accelerating briskly around 
a tight corner. That's one annoyance that's never a problem 
in any rear drive sports-luxury sedan. Their cross to bear 
is diminished stability during slippery winter driving. 

Тһе second special feature unique to the Continental 
is a Memory Profile System. While memory seat and rear- 
view-mirror positioning has been a common luxury touch, 
Lincoln has taken the next step by allowing the driver to 
adjust both shock absorber damping and steering effort 
by tapping a button or two. Each system can be switched 
between three different settings. While the change in 
steering effort is readily apparent, shock damping varia- 
tions are so subtle that they're barely noticeable. 

All luxury makers strive to one-up the competition, at 
times resorting to gratuitous gimmicks. A case in point is 
the Mercedes-Benz 5320% electric motor overload: Twin 
guide rods sprout out of the rear fenders to help the 
driver back up. Unlatch the deck lid and a lift handle 
automatically deploys. To preclude the drudgery of 
manually adjusting the inside rear-view mirror, it, too, is 


Car test explanatory notes: Acceleration А computerized fifth wheel measures the time to accelerate from a resting position to 30 and 60 mph. This test indicates 
a vehicle's ability to merge with traffic flow. Passing While cruising at a steady speed of 30 and 50 mph, the throttle is floored and the time is recorded to achieve | 


power-operated. BMW adds a few examples of lily-gilding 
all its own: a power pull-down for the trunk lid and no 
fewer than six rear-seat sunshades, one of which is raised 
and lowered electrically. 

That's not to say there are no meritorious ideas in this 
luxury class. We applaud the use of charcoal filters in the 
ventilation system (BMW, Lexus, Lincoln), the Lexus 
LS400's dash-mounted six-disc CD changer, and the 
stunning electroluminescent legibility of the Lincoln and 
Lexus instrument clusters. A fascinating $825 option, 
BMW’s Park Distance Control, offers "parking-by-ear": 
eight ultrasonic sensors to warn the driver of objects in 


_ Close proximity to the front and rear bumpers. 


Climate control is one area in particular where luxury 
makers struggle for an edge. Mercedes and BMW plaster 
their dashboards with a blithering array of knobs and 
switches—18 in the Mercedes, 16 in the BMW. Neverthe- 
less, BMW still expects a front seat occupant to set fan 
speed. Lexus does the best job with easy-to-read LCDs, 
largely automatic operation, and quiet efficiency. Its system 
has only 11 controls, the fewest of any car in this test. 

The most appreciated luxuries in any class of automo- 
bile are room and comfort. Here, the sporty Jaguar falls 
out of contention. With a low roofline to accentuate its 
sleekness, the XJR provides tight accommodation front 
and rear. In fact, by EPA measurements it's a small com- 
pact. Next up is the Lexus LS400, rated a midsize model. 
The other three sedans are large cars on the EPA scale, 
but that doesn't tell the whole story. BMW and Mercedes 
resort to wheelbases exceeding 120 inches to stretch their 
rear-seat legroom to limousine proportions. Lincoln provides 
an especially roomy and usable back seat without going to 
such extremes. The Continental's front-drive powertrain 
packaging eliminates the driveshaft bump and rear axle 
intrusion, thereby facilitating a more commodious back seat. 

To pick the winner, we studied our notes and test 
results, as usual. Only when we seriously considered an 
intangible—the interplay of the various complex systems 
that make up any modern luxury car—did one entry 
emerge head, if not shoulders, above the rest: the Lexus 
LS400. It tops the competition assembled here in only two 
objective tests—fuel efficiency and interior noise level. 
But more important, the LS400 consistently impressed us 
with its poise and polish. In the final analysis, these may 
be the grandest luxuries of them all. > 


50 and 70 mph, respectively. Cars equipped with а manual transmission are left in top gear in this test. Braking Seven stops from 60 mph made in rapid successio 


reveal any tendency toward brake fade. The first "cold" stop measures braking ability in а panic situation. The shortest stop is recorded as ' 


l” The seventh stop із 


the “hot” result. Slalom The slalom test measures a vehicle's ability to perform rapid and repeated changes in direction along a 600-0: serpentine course around 
cones that are spaced at 75-foot intervals. Double-lane change Тһе double-lane change simulates accident avoidance maneuvers. Two lane changes are made in 


rapid succession at increasing speeds. The higher the speed, the more agile, controllable, and stable the vehicle. Road holding Performed on a 300-foot-diameter 


skidpad circle, the road holding test gauges a vehicle's cornering ability. The higher the number, measured in q's, the better the grip. Interior noise level А sound- - 


level meter measures the noise level inside the car while it is idling, while it is cruising at 60 mph, and during acceleration from rest to 60 mph. 


Jaguar XJR 


0-30 mph (sec.) 
0-60 mph (sec.) 
30-50 mph (sec.) 
50-70 mph (sec.) 

қ Mu 


Double-lne change (mph) 
Slalom (mph) 
Road holding 


Cold (ft.) 
Warm (ft.) 
Hot (ft) 


“Tale noise (dBA) 
60 mph (dBA) 
0-60 mph (dBA) | 
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Engine 
Valve train 
Power (hp @ rpm) 
Torque (ft.-tbs. @ rpm) 
Compression ratio 

Transmission 

Final di 


Length w 
Width (in.) 
Height (in.) 
Curb weight (lbs.) 
Distrib. % (frt/rear) 
Fuel tank (gal.) 
Interior vol. (cu. ft.) 
Trunk ol. (cu.ft) 
ap be a 


Front suspension 
Rear suspension. 
Steering gear 


Turning circle (ft.) 
Brakes 


prices 0002 
Base price 
Price as tested 
Major options 


IRTS/LABO 
Front brake pads 
Front shock/inserts 
Alternator 

Water pump 
Windshield 


15/21 


4,01 inline 6 

DOHC, 4 valves/cytinder 
322 @ 5,000 

378 @ 3,050 rpm 

851 

4-speed automatic 
3.58:1 


113.0 


Unequal-length control arms, 
coil springs, antiroll bar 
Ind., lower transv. link, half- 
shaft, coil springs, antiroll bar 
Rack-and-pinion, 
power-assist. 

40.8 

Vented disc/vented disc 

with ABS and power assist 


$65,000. 
$65,400 
Bonnet leaper ornament, 


$200; engine block heater, 
$100; full size spare, $100 


$78/46 
153/53 
527/38 
241/94 
370/161 


16/24 


4.0L V8 

DOHC, 4 valves/cyl. 
282 @ 5,800 

295 @ 4,500 
10.0:1 

5-speed automatic 
3.151 


MacPherson strut, coil, 
springs, antiroll bar 
Independent, multilink 
coil springs, antiroll bar 
Recirculating ball, 
power-assist. 

40.0 

Vented disc/vented disc with 
Power assist and ABS 


$59,900 
$64,725 
CD system, 52,000; gas guzzler 


tax, $1,000; comfort seats, 
$1,000; parking contr. $825 
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19/25 


4.0-liter V8 

DOHC, 4 valves/cylinder 
250 @ 5,600 

260 @ 4,400 

10.0:1 

4-speed automatic 
3.923 


1122 
196.7 
720 
55.7 
3,793 
54/46 
22.5 
99.0 
139 


Unequaltength control arms, 
coil springs, antiroll bar 
Independent, multilink, 
coil springs, antiroll bar 
Rack-and-pinion, 
power-assist 


36.1 
Vented disc/vented disc. 
with power assist and ABS 


$51,200 

558,273 

Traction control, $1,900; 
chrome wheels w/al season 
tires, $1,100, others, 54,073 


$60/54 
48/66 
580/30 
141/180 
662/228 


17/24 


3.2L inline 6 

DOHC, 4 valves/cylinder 
228 @ 5,600 

232 @ 3,750 

10.01 

5-speed automatic 
3.46 


Unequal-length control arms, 
сой springs, antiroll bar 


Independent, multilink, 
coil springs, antiroll bar 
Recirculating ball, 
power assist 


41.0 
Vented disc/disc with 
ABS and power assist 


17/25 


4.6L V8 

DOHC, 4 valves/cytinder 
260@ 5,750 

265 @ 4,750 

9.85:1 

4-speed automatic 
3.56:1 


109.0 
206.3 


MacPherson strut, air 
springs, antiroll bar 

Ind., unequal-length control. 
arms, air springs, antiroll bar 
Rack-and pinion, 
power-assist 

ял 

Vented disc/disc with 

ABS and power assist. 


$40,750 
$42,245 
Chrome wheels, $845; 


traction control, $360; 
heated front seats, $290. 


$130/36 
453/62 
398/62 
115/78 
1143/109 
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Sections of the 
Hanshin Express- 
way collapsed 
during the earth- 
quake, bringing 
traffic to a stand- 
still (above) 
Crews scrambled 
to clear away the 
wreckage (above 
right). Buildings 
weakened by win- 


dows fared poorly 
too (right). 
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In the year since 


Japan's tragic earth- 


quake, engineers 


have learned that 


building codes still 


need improvement. 


By Dennis Normile 


FOUR DAYS after what 
came to be called the Great 
Hanshin Earthquake, a 
young Japanese civil 
engineer who had traveled 
to Kobe to study earthquake 
damage stood eying the 
awesome wreckage of the 
Hanshin Expressway. The 
elevated highway's columns 
had buckled and shattered. 
Here and there along the 
route, girders had slipped 
off their bearings, in one 
place leaving a bus teetering 
on the edge. A quarter-mile 
stretch of the four-lane 
highway had simply flopped 
over on its side. “We used 
to say that Japan's earth- 
quake engineering was the 
best in the world," the 
engineer recalled. “I don't 
think we'll be saying that 
anymore." 


Japan's earthquake engineering is 
at the leading edge, most experts 
believe. The stark warning to earth- 
quake-prone areas throughout the 
world is that, despite state-of-the-art 
engineering, even a moderate earth- 
quake like the Great Hanshin can 
cause massive destruction. The 
7.2-magnitude quake that struck Kobe 
at 5:45 a.m. on January 17, 1995, 
killed more than 5,500 people and 
caused more than $100 billion in 
property damage. 

À year later, experts studying the 
quake have gained a better under- 
standing of what happened in 
Kobe—and of what could happen іп 
the United States. Kobe's experience 
shows how even a moderate earth- 
quake can deliver a deadly punch 
when the rupturing fault is located 
directly beneath a city. That spells 
trouble for many U.S. cities. "This is 
exactly the scenario we'd see if an 
earthquake were to strike the Hayward 
Fault," says California structural en- 
gineer Charles Kircher, who toured 
Kobe just days after the quake. (The 
Hayward Fault threatens Oakland 
and other communities on the east 
shore of San Francisco Bay.) 

It's common sense that being 
closer to an earthquake is more 
dangerous than being farther away. 
But thanks to recent earthquakes 
that have occurred in areas blanketed 
by seismic instruments, seismologists 
and engineers are becoming convinced 
that the shaking close to a rupturing 
fault is more violent than previously 
thought. What this means for a city 
like Los Angeles is that there may 
be a greater threat from a moderate 
earthquake on the minor faults di- 
rectly beneath the city than from a 
Big One on the San Andreas, which 
is some 30 miles from downtown. 
"The shaking right on top of a fault 
hasn't really been appreciated," says 
Jim Mori, a scientist at the Pasadena 
office of the U.S. Geological Survey. 

Until a year ago, nobody paid 
much attention to the fault lines be- 


neath Kobe. That was a mistake. 
Squeezed onto a three-mile-wide 
plain between mountains and Osaka 
Bay, Kobe has been called the choke- 
point of Japan. All the major high- 
ways and rail lines of Honshu, 
Japan's main island, run through this 
narrow corridor; and all were cut. 
Even the Bullet Train was knocked 
out by the collapse of a viaduct. Not 
only was the Hanshin Expressway 
toppled, but its wreckage blocked 
one of the main roads connecting 
Osaka and Kobe. 

Much of the food and emer- 
gency supplies that reached the 
stricken city in the first few days ar- 
rived in boxes carried by motorcycles 
and scooters. Drivers used sidewalks 
to avoid the expressway debris. Back 
streets were worse, often impassable 
even on foot. The older residential 
sections of the city were mazes of 
narrow streets littered with the 
rubble of collapsed buildings. 

“Those houses resist typhoons 
very well,” says Watabe, “but they 
are very weak against earthquakes.” 
He explains that traditional Japanese 
wooden buildings rely on a heavy 
ceramic tile roof to resist gusting 
typhoon winds. When the earth 
moves, however, the inertia of the 
heavy, swaying roof puts large 
horizontal loads on a post-and-beam 
structure that typically has no brac- 
ing or solid walls. 

Some 55,000 houses—about 10 
percent of the area’s homes— 
collapsed, and another 32,000 were 
severely damaged. The collapses 
caused 90 percent of the casualties 
and left more than 300,000 people 
homeless. The splintered wood of 
collapsed homes provided fodder for 
fires, which broke out at more than 
140 locations. Debris in the streets 
hindered firefighters, and broken wa- 
ter mains left them with dry hoses. 

Rescue teams focused their atten- 
tion on residential areas because the 
earthquake occurred in the early 
morning when most people were 
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asleep. Had the quake occurred at 
noon, it would have been a differ- 
ent—and even more tragic—disaster. 

The Hanshin earthquake origi- 
nated about 12 miles from down- 
town and traveled directly underneath 
the city. Not only were the quake 
forces greater than expected near the 
fault line, but these forces were com- 
pounded by a phenomenon known 
as directivity: As a fault ruptures, 
seismic waves radiate out in all direc- 
tions. But as the point of rupture 
moves along a fault, the seismic 
waves spreading in the direction of 
the rupture get bunched together. 

If the speed of the moving 
rupture is close to the speed at 
which the seismic waves travel 
through the ground, a concen- 
trated pulse of seismic energy can 
be delivered at the end of a rup- 
ture segment. This is especially true 
if the rupture moves along a relatively 
straight line, as did the January 1994 
Northridge earthquake and to a lesser 
extent the 1995 Hanshin quake. 

Los Angeles was lucky; the quake 
that originated directly under North- 
ridge delivered its concentrated pulse 
of energy in the sparsely populated 
mountains to the north. Kobe was 
not so lucky. 

Makoto Watabe, a structural engi- 
neer and senior director of the giant 
construction company Shimizu Corp., 


says that the directivity effects were 
clearly recorded on seismic instru- 
ments in Kobe. “One of the notable 
things about the Hanshin earthquake 
was that the shaking lasted for a very 
short time, approximately 7.5 seconds,” 
he says. “But it was very intense.” 

Just what directivity means for the 
design of buildings is being debated. 
Kircher, a member of the Seismology 
Committee of the Structural Engi- 
neers Association of California, says 
that the horizontal earthquake loads 
specified in California’s building 
codes are probably accurate six to 10 
miles from a fault. But closer in, the 
codes probably understate the loads. 

Kircher says the committee is 
recommending that the design 
earthquake load for structures very 
close to fault lines be doubled. The 
problem, he admits, is in knowing 
precisely where the faults are. Some, 
like the San Andreas, have been ac- 
curately located. But many others, 
like the fault that rocked Northridge, 
won't ever be recognized until they 
generate an earthquake. 

Within a few miles of the fault line 
in Kobe, scores of low- and mid-rise of- 
fice and commercial buildings in the 
downtown area partially or totally col- 
lapsed. Many of the collapses were 
classic examples of earthquake fail- 
ures. Perhaps the most common of 
these was what engineers call a “soft 


story." One type of soft-story collapse 
was seen in smaller commercial build- 
ings with several floors of offices or 
apartments above a big shop window 
or garage entrance on the ground 
level. The large opening made the 
first floor more flexible, or “soft,” 
than the stories above. The sway of 
the building during the earthquake 
was then concentrated at the flexible 
floor, resulting in stresses the struc- 
ture could not withstand. In many 
cases, the first floor was obliterated, 
with the upper stories brought down 
one level virtually intact. 

А similar failure was seen at mid- 
height of dozens of larger multistory 
reinforced concrete buildings: One 
floor of a building seemingly disap- 
peared with little damage to the floors 
above and below it. Investigations 
have typically found that a change in 
the structure or the shape of the 
building created the soft story. The 
Kobe City Hall Annex is one example. 
The sixth floor of this eight-story 
building suffered a “pancake collapse." 
It was later determined that up to the 
sixth floor, the structure was a com- 
posite of reinforced concrete wrapped 
around steel members. Above the 
sixth floor, it was purely reinforced 
concrete. The transition created a weak 
plane that proved fatal to the building. 

While the damage to some build- 
ings was shocking, the number of 
buildings without even a scratch was 
also surprising. Tall glass towers 
without a single broken pane stood 
next to piles of collapsed rubble. 
Beside the damaged City Hall Annex 
was a new City Hall, a 32-story glass- 
and-steel tower that was undamaged 
and became the city’s emergency 
command center. The major deter- 
mining factor in building performance 
has proven to be age. “In general, 
new buildings performed very well,” 
says Shimizu’s Watabe. 

Watabe explains that there were 
key changes to Japan’s building code 
in 1971 and 1981. In 1971, the 
amount of steel reinforcing required 
in concrete columns was dramatically 
increased to strengthen structures by 
transferring horizontal forces from 


upper floors into the ground. The 
1981 code revisions reflected a 
change in design philosophy that 
was adopted at about the same time 
by building codes throughout the 
world. Under the revised codes, 
beams and columns are designed to 
survive moderate earthquakes by 
elastically bending and stretching, 
then snapping back to their original 
shape. For major earthquakes, which 
are expected to occur only every 
thousand years or so, the structural 
members are designed to perma- 
nently deform to absorb the earth- 
quake energy. Even if the structure 
is damaged beyond repair, this 
design can save the lives of people 
who might otherwise be crushed by 
a collapsing building. 

Building codes make a difference. 
One major construction company 
surveyed 223 buildings it had built in 
the Kobe area and found that 36 per- 


P Ground-floor shop windows, garage 
entrances, and other large openings can 
make the bottom story of a bullding more 
flexible than other stories, creating a 
weak spot called a "soft story" (right). 
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cent of those built before 1971 had 
collapsed or were too badly damaged 
to enter. But for buildings built be- 
tween 1971 and 1980, the figure was 
11 percent, and for those built since 
1981 it was only 6 percent. Engineers 
conclude that to make Japan safer in 
earthquakes, the emphasis must be 
on upgrading older structures. 

In Kobe, only a small percentage 
of the building stock was up to cur- 


А In some buildings, higher floors are 
the weak link. The sixth floor of the 
Kobe City Hall Annex (above) col- 
lapsed because the upper floors were 
constructed from weaker materials 
than the lower floors; the difference 
in flexibility created a weak plane 
that proved fatal to the building. 

The new City Hall (not shown) was 
undamaged. 

4| Because of improvements in build- 
ing codes, new buildings typically 
fare better than their older neighbors 
(left) in earthquakes. 


rent codes. And that, says L. Thomas 
Tobin, former executive director of 
California’s Seismic Safety Commis- 
sion, “is just like California.” But 
California is making progress in 
retrofitting buildings, highway piers, 
and other structures. And Japan 
already has a precedent for a massive 
retrofitting program. 

In the mid-1970s, Japanese seis- 
mologists convinced the nation that 
the Tokai region, centered on Shizuoka 
Prefecture some 80 miles west of 
Tokyo, was overdue for an earthquake 
with a magnitude of 8 or more, 
which would be about 30 times 
stronger than the Kobe quake. That 
forecast galvanized local and national 
authorities to develop plans for mini- 
mizing death and destruction. 

The most ambitious of the plans 
is an attempt to predict the earth- 
quake. Data from more than 150 
seismometers, strain gauges, and 
other instruments is monitored around 
the clock in hopes of catching earth- 
quake precursors. Researchers at 
Japan’s Tokai University have also 
launched a program to detect un- 
usual electromagnetic activity in the 
ground; some scientists believe that 
rocks under stress may emit electro- 
magnetic signals in the weeks before 
they fracture. 

But earthquake prediction remains 
a controversial long shot, so authori- 
ties in Shizuoka are trying to make 
the region as safe as possible by 
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California Prepares forthe Big One 


CALIFORNIA MIGHT have the 
strictest building codes in America. 
But it wasn't until the 1989 Loma 
Prieta quake destroyed the Cypress 
Viaduct in Oakland, and the 1994 
Northridge temblor sent eight major 
bridges to the ground, that Caltrans 
(the California transportation de- 
partment) accelerated a $2.4 billion 
program to upgrade 2,400 over- 
passes throughout the state. 

The philosophy is to design 
structures that stretch and bend in 
moderate earthquakes—but then 
snap back to their original shapes. 
For the Big One, the girders and 
columns are expected to absorb 
energy by permanently deforming. 


In new highway piers, heavy 3/4- 


inch-diameter steel reinforcement 
wound around the column's vertical 
steel rods holds the concrete to- 
gether as the column bends. Engi- 
neers are retrofitting older bridges 
by wrapping columns in 3/8-inch- 
thick steel jackets. At the same 
time, the bearings under horizontal 
girders are being widened so that 
the girders won't slide off as the 
structure vibrates. 

The most vulnerable buildings are 
unreinforced masonry structures. 
Without steel reinforcing rods 


grouted into the cavities, concrete 
blocks and bricks fall apart like chil- 
dren's building blocks when shaken. 
A mid-1980s survey found 25,000 
unreinforced masonry structures 
throughout California. Los Angeles 
ordered owners of such buildings to 
either demolish or strengthen them 
by adding straps that tie the walls to 
the floors and roof. Now other coun- 
ties are following Los Angeles' lead. 

A surprising new threat comes 
from steel frame buildings, once 
thought safe because of steel's 
inherent ability to absorb energy by 
deforming. The Northridge earth- 
quake, however, caused extensive 
damage to the welded joints in steel 
frames. Engineers are still debating 
what should be done. 

“Ме have a long way to go before 
California realizes an acceptable 
level of risk in our existing building 
Stock," says Fred M. Turner, staff 
structural engineer for the California 
Seismic Safety Commission. And 

just California. Away from 
the West Coast, many local buildi 
codes have no seismic provisions. 
This is gradually changing as experts 
convince authorities that major 
earthquakes can occur just about 
anywhere in the country.—D.N. 


Freeway bridge columns are among the first structures to fail in earthquakes (left). But when 
retrofitted with steel jackets, these reinforced concrete columns have survived quakes (right). 


upgrading buildings and infrastruc- 
ture. Shigemoto Takahashi, head of 
the prefecture's earthquake counter- 
measures office, says his team has 
evaluated all public buildings in the 
prefecture and has strengthened or 
replaced the most dangerous. The 
prefecture is now working its way 
through an inventory of 250 build- 
ings that need relatively minor work. 

The Demmacho Elementary 
School near the center of Shizuoka 
City is one of the buildings that was 
upgraded last year. In an older wing 
of the school, engineers ground 2.5 
inches of concrete off the roof slab, 
after determining that the thinner 
slab would still be strong enough for 
the region's snow loads. To add lateral 
resistance, some of the windows were 
filled in with shear walls, some 
existing walls were thickened, and steel 
braces were added in other places. 

The main streets of Shizuoka have 
been widened to serve as fire breaks 
and emergency access routes. Zoning 
laws now require that new buildings 
along such routes be made of rein- 
forced concrete for additional fire 
protection. But the requirement only 
applies to new construction, and 
Takahashi says it is a slow process 
waiting for owners to rebuild. 

"The biggest problem," he says, 
"is getting homeowners to take ac- 
tion." The prefecture periodically 
sends out brochures that show 
homeowners how to spot potential 
problems—the same clay tile roofs 
and wall openings that proved fatal 
in Kobe. Citizens can get free profes- 
sional help to evaluate their homes 
and financial support for retrofits. 
But fewer than 10 percent of area 
homeowners have taken advantage 
of the programs. 

But in the aftermath of the Kobe 
quake, Shizuoka's efforts are getting 
renewed attention. Before the quake, 
retrofitting was not a priority, says 
Shimizu’s Watabe. “Now it may be 
possible," he says, “not just in Kobe, 
but in all of Japan." And, if engineers 
are paying attention to the lessons 
of the Great Hanshin earthquake, in 
the United States as well. > 
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By Tony Reichhardt 


Water . 
World © 


А new map brings the 


o 


ocean floor into sharp focus. 


THE SURFACES OF Venus and Mars have been 9 
mapped more thoroughly than the oceans 

that cover 70 percent of Earth's surface. But 

thanks to recently declassified Navy satellite 

data, scientists are beginning to get a much 
clearer picture of our watery world. 

Between 1985 and 1990, the Navy's 30° 
Geosat satellite bounced microwaves off the 
ocean to measure its surface height. 

Mountains and other underwater features 

with strong gravitational pull attract water, 

creating bumps in the ocean’s surface. 

The height of these bumps (and of dips cre- 

ated by the low gravitational attraction of un- 
derwater valleys) more or less mirrors the 60° 
topography of the sea floor below, but at a 

scale of a thousand to one, so that a 2,000- 
meter-high seamount produces a bump only 

two meters high on the ocean’s surface. 

The Navy uses Geosat data for submarine 
navigation and missile guidance, and most of 
it remained classified until July 1995. The 
Pentagon agreed to declassify it only after 
the European Space Agency's ERS-1 satellite 
began producing its own detailed measure- 
ments of the ocean’s surface. 

By combining data from both Geosat and ERS-1, and 
filtering out the effects of tides and currents, Walter Smith 
at the National Oceanic and Atmospheric Adminis- 
tration and David Sandwell at the Scripps Institution of 
Oceanography have created a new map that is 30 times 
more detailed than earlier views of the sea floor. “It’s like 
being able to drain the oceans and look at the Earth from 
space,” says Sandwell. 

The map doubles the number of known underwater 
volcanoes, shows in exquisite detail the scars left by 


70 


ILLUSTRATIONS BY WALTER SMITH 


Earth’s shifting tectonic plates, and gives the commercial 
fishing and oil industries new locations for prospecting. 
The 10-kilometer resolution is especially useful for filling 
in gaps: Only about 5 percent of the ocean bottom has 
been explored using shipboard sonar, and in some regions 
the holes between survey tracks are as big as Kansas. 

Sonar is still needed for detailed mapping. And the 
Navy has yet to turn over its own high-resolution ship 
surveys. But scientists will be “feasting” on the satellite 
data for years to come, says Sandwell. ® 
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In this world map, gravitational "highs" 
are shown in yellow-orange-red hues, and 
“lows” are in blue-violet-magenta hues. 
The gravity readings match the topogra- 
phy of the sea floor. A depth map 
derived from the gravity map shows a 
seamount chain in the South Pacific 
(above right); fishermen are already 
using this map to find lobsters and fish 
that congregate In shallow areas. 
Earlier depth maps made by ships trav- 
eling along survey lines are much less 
detailed (below right). 


helps you cope with the most common road mishaps. ‘You get 
heavy duty j jumper or tables ire inflator, road flare, flashlight and distress flag all packaged 
in a rugged case that doubles as a water carrier if your radiator overheats, Get this superb 
road kit free with the purchase of a Passport 4600 (or order it alone for only $34.95). 


Why You Need Escort's Five-Band Safety Detector 


Any detector which picks up K-band radar will also detect "safety 
radar.” The problem: if you get a K-band radar alert, how do you 
know you're being monitored for speed or if a potential road 
hazard (emergency vehicle, railroad crossing, accident site, 
highway construction) is nearby? With an Escort SafetyPilot 
detector, you'll know instantly because SafetyPilot can distinguish 
between standard K-band radar and safety signals. You'll get a 
different visual and audible alert for each. 


1 Safety Aler” is a registered trademark of Cobra Electronics 


Safety Kit 


When You Purchase A Passport 4600 Radar *Laser«Safety Detector 


Escorts got you totally covered... 


FIVE @ BAND 


coverage. 


signals. 


15345. 


= Valyoy 


Passport 4600 features: 
* Long-range radar and laser detection. 
= Detects all radar and laser bands. 
* Front and rear laser lenses offer 360* 


Anti-falsing circuitry minimizes "false" 


SafetyPilot™ detects safety signals which 
warn of approaching road hazards, moving 
emergency vehicles and railroad crossings 
(in cities using the Safety Alert™ system). 
Different audible tones specify the type of 
radar, laser or safety signal detected. 

= Unique front panel visually displays 

the precise type of signal detected. 


Passport" 4600 & Free Highway Safety Kit $1795 
Highway Safety Kit (if purchased alone) 34.5 


Shipping & handling is extra. OH res. add 6% sales tax. 
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Does a PowerPC microprocessor run 
faster than a Pentium chip? 

Jason Rohlfing 
Littleton, Colo. 


THAT depends on the 
specific chips you’re 
running. Each chip 
now comes in 
more than 
a half dozen 
speeds, as 
measured in 
millions of clock 
cycles per second, 
or megahertz 
(MHz). A proces- 
sor’s clock is like a metronome, set- 
ting the pace at which the chip can 
process software instructions. The 
latest PowerPC chips run at speeds 
of 120, 132, and 150MHz. The lat- 
est Pentiums run at 133, 150, and 
166MHz. (There are also Pentium 
Pro chips, designed mainly for net- 
works, that run at speeds up to 
200MHz.) As you might suspect, this 
is a never-ending game of leapfrog. 
But gauging a microprocessor's 
performance is not always as simple 
as comparing the megahertz num- 
bers. For one thing, using clock cy- 
cles as a barometer of speed only 
holds up within a processor fam- 
ily—such as Intel's 486 and Pen- 
tium families, for example. Other 
factors, such as wider data paths 
and the ability to execute multiple 
instructions simultaneously, come 
into play when you're comparing 
different chip classes. Which is why 
a 100MHz Pentium chip outpaces 


The chips face off. 
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Ground-Source Heat Pump 


A GROUND-SOURCE heat pump is essentially an air conditioner that also runs 
backward: In winter, it extracts heat from the ground for heating. Used for 
decades, these machines heat more efficiently than most other systems, Put 
one unit of energy into a furnace, for instance, and you get somewhat less 
than one back out as heat. But put that unit into a heat pump, and you more 
than triple the return. That's because heat pumps don't use energy to create 
heat; instead, they move heat that already exists.— Mariette DiChristina 


o The hot gas continues to two heat exchangers (acting 
as condensers), one to heat the house's water and the 
other for space heating. At each, the refrigerant gives up 
some heat. A fan blows across the space-heat condenser to 
move the warmed air through the house. The refrigerant, 
again a liquid, repeats the process. 


Hot water 
condenser 


Ẹ 


Fan 
‘Compressor Check 
4 t valve 
[3] The refrigerant, which 
flows through another Reversing 
closed loop in the heat pump, valve 


then boils. The vaporized 
refrigerant travels to the 
compressor, where its 
temperature and pressure 

are increased. t 


Ф Hn 


In summer, the cycle 

reverses to remove heat 
from the house. Some of the 
heat is used for hot water; 
the remainder is dumped 
into the earth via the 
ground loop. 


<- 


Ө For heating (shown), 
the pipe fluid absorbs 
heat from the earth. The 

fluid passes through a heat 
exchanger (acting as an 
evaporator), where it transfers 
its heat to a refrigerant. t 4 
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a 100MHz 486 chip like the DX4. 

Remember, too, that micropro- 
cessor performance is only one fac- 
tor among many in determining the 
overall speed of a computer system. 
The amount and speed of the sys- 
tem's random-access memory 
(RAM) plays a big part, for instance, 
as do the efficiencies of its video 
and disk storage components. 


How do snakes dig holes? 
Chuck Currie 
North Reading, Mass. 


SNAKES AREN'T diggers by nature, 
says herpetologist Thomas Fritts of 
the National Biological Service. In- 
stead, they move into holes that al- 
ready exist. These cavities are often 
dug by other animals, such as ro- 
dents, crayfish, raccoons, or foxes. 

Some animals, Fritts adds, have 
become known for constructing 
dwellings that snakes enjoy: “In the 
southeastern United States, a turtle 
called a gopher tortoise digs big 
burrows, and those serve as shelter 
for rattlers and other snakes that 
live in the area.” 

Occasionally, snakes create their 


own homes. For example, they may 
wriggle beneath a rotten log or simi- 
lar object when they lay eggs. And 
what do snakes look for in these 
temporary residences? Darkness 
and protection from temperature 
extremes, Fritts says. 


What does split mu mean in regard to 
testing cars? 
EX CORPUS Qaol.com 


A SPLITMU auto-testing procedure 
is one in which one side of the vehi- 
cle is on a surface with a different 
coefficient of friction than the 
other side. These different surfaces 
are usually ice and dry pavement; 
the surfaces themselves are also typ- 
ically on an incline. 


If an element can’t be broken down, 
how can scientists create man-made 
elements by combining two or more 
ofthese fundamental substances? 
Cris Liebmann 
Green Bay, Wis. 


ELEMENTS ARE the building blocks 
of everything around us. They can- 


not be *broken down" into simpler 
substances. Some elements, how- 
ever, are unstable and decay over 
time, forming different elements. 
All atoms of any particular ele- 
ment have the same atomic num- 
ber— basically, the same number of 
protons (positively charged parti- 
cles) in the atom's nucleus. Most 
nuclei also contain neutrons (parti- 
cles with no charge) that "act like a 
kind of glue to stabilize the nuclei," 
says Bruce Ganem, professor of 
chemistry at Cornell University. 
Scientists have identified 90 
different elements that occur in 
nature, Another 21 elements have 
been artificially produced. The way 
to do that, says Ganem, is to bom- 
bard a nucleus with other small 
nuclei. Forcing more protons-and 
neutrons into the nucleus changes 
the atom into a new element. 
“Once you make this new ele- 
ment,” however, “it may not have 
enough neutrons to hold all of the 
protons together. So the element 
will decay and give off protons," 
Ganem says. In that process of de- 
cay, the atom will also release en- 
ergy. Because each unstable ele- 
ment decays differently, he says, 


Tombstone of Tomorrow and Other Winning Ideas 


ALTHOUGH IT MIGHT sound morbid at first, 
"Tombstone of Tomorrow" is an upbeat idea 
that could easily catch on. Picture a grave 
marker with a flat display screen in its cen- 
ter that would enable visitors to see and 
hear scenes by which a departed person 
wants to be remembered. 

It's not hard to imagine exporting this 
notion into cyberspace, where Internet navi- 
gators could visit virtual tombstones left 
behind by the deceased. 

"Tombstone of Tomorrow" was the grand 
prize winner in the Great Idea Contest spon- 
sored by PoPULAR Science and the Inventor's 
Workshop International, which challenged 
young people from ages 8 to 16 to create 


inventions. Mara Gendel of Long Beach, Cali- 
fornia, had the bright idea. 

Emily Strubinger of Columbia, Missouri, 
impressed the judges (of whom I was one) 
with the careful patent search and market 
research she conducted while developing 
"Pet Pal," a washable mitt for cleaning a 
dog's muddy paws. 

An automatic system for shutting off a 
garden sprinkler when rain falls, "Rain 
Watchdog” was demonstrated with a skill- 
fully constructed model by Johnny Bodylski 
of Santa Ana, California. Each of the three 
Great Idea winners received $1,000 at an 
October 27 ceremony held at Universal Stu- 
dios in Hollywood.— Stuart F. Brown 


On Tapes & Compact Discs 


Mairzy Doats The Merry Macs * Aba Daba 
Honeymoon Debbie Reynolds & Carleton 
Carpenter • Rag Mop The Ames Brothers • 
Chickery Chick Sammy Kaye * Civilization 
(Bongo, Bongo, Bongo) Danny Kaye & The 
Andrews Sisters • Woody Woodpecker The 
Sportsmen & Mel Blanc * The Thing Phil 
Harris * Manana Peggy Lee * Cocktails For 
Two Spike Jones * Buttons And Bows Dinah 
Shore * Too Fat Polka Arthur Godfrey * Open 
The Door, Richard Count Basie * l've Got A 
Lovely Bunch Of Coconuts Freddy Martin 
with Merv Griffin “ Cement Mixer (Put-Ti Put- 
Ti) Alvino Rey * Daddy Sammy Kaye * I'm My 
Own Grandpa Guy Lombardo * Pistol Packin' 
Mama Bing Crosby & The Andrews Sisters * 
I'm Looking Over A Four Leaf Clover Art 
Mooney * Huggin' And Chalkin' Hoagy Car- 
michael * Chattanoogie Shoe Shine Boy Red 
Foley * If I Knew You Were Comin’ (I'd’ve 
Baked A Cake) Eileen Barton * Twelfth 
Street Rag Pee Wee Hunt * A Little Bird Told 
Me Evelyn Knight * Cruising Down The River 
Russ Morgan * Deep In The Heart Of Texas 
Alvino Rey * Beer Barrel Polka Will Glahe • 
Bell Bottom Trousers Jerry Colonna * 
Ragtime Cowboy Joe Jo Stafford + 
Personality Johnny Mercer * Managua, 
Nicaragua Guy Lombardo * "A"—You're 
Adorable Perry Como * Across The Alley 
From The Alamo The Mills Brothers * All I 
Want For Christmas (Is My Two Front 
Teeth) Spike Jones * Mule Train Frankie 
Laine * Feudin’ And Fightin’ Dorothy Shay • 
I'm A Lonely Little Petunia (In An Onion 
Patch) Two-Ton Baker & His Music Makers * 
The Hut-Sut Song Freddy Martin * The 


Hey! Ba-Ba-Re-Bop Tex Beneke & The Glenn 
Miller Orchestra * Temptation (Tim-Tay- 
Shun) Red Ingle & Jo Stafford * Three Little 
Fishies Kay Kyser * Doctor, Lawyer, Indian 
Chief Betty Hutton * I Never See Maggie 
Alone Kenney Roberts “ Doin' What Comes 
Naturally Dinah Shore 
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Mairzy Doats 


43 More Wacky Hits 


The Original Hits! x The Original Stars! 


The Songs We Sang! 


from the Fun 40 


Those crazy wonderful songs of the 40%... 
Doats by The Merry Macs... Aba Daba Honeymoon by 
Debbie Reynolds & Carleton Carpenter... The Ames Brothers’ 
great rendition of Rag Mop... Sammy Kaye's Chickery 
Chick... Buttons And Bows by Dinah Shore... Civilization 
(Bongo, Bongo, Bongo) by Danny Kaye & The Andrews 
Sisters... Spike Jones' incomparable Cocktails For Two... Too 
Fat Polka by Arthur Godfrey... the tune by Freddy Martin & 
Merv Griffin that drove everyone dippy, Гуе Got A Lovely 
Bunch Of Coconuts... Peggy Lee's great Manana... Woody 
Woodpecker by The Sportsmen & Mel Blanc... Phil Harris' 
wacky The Thing... If I Knew You Were Comin’ (I'd’ve 
Baked A Cake) by Eileen Barton... and the Mills Brothers’ 
unforgettable Across The Alley From The Alamo. You get 
44 original classics that will bring tears of joy to your eyes and 
rekindle your fondest memories. It's a collection you'll enjoy 
again and again and it's not available in any store. 

The 40's were the war years, the waiting years. It was a time 
for falling in love, sacrificing and putting our plans on hold. 

And we held on! We had our friends, our families and our 
music. And often it was the music that saw us through those 
unforgettable times with hope in our hearts. The MAIRZY 
DOATS WACKY HITS collection brings back all those memo- 
rable moments with the great songs by the great stars that gave 
our country a laugh when it needed it most. 


the zany Mairzy 


OUR GUARANTEE: If for any reason you are not 10096 
satisfied with your purchase, you may return it within 30 days 


for a complete refund. So order with confidence! 


NOTIN STORES! MAIL COUPON TODAY! 
Sie atm = NO-RISK COUPON- — — — — — — — 


© Good Music Record Co., Inc. V 


P.O. Box 1782, Ridgely, MD 21681- 1782 І 
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| money order payable to Good Music Record Co. МҮ & MD residents please add sales tax. 
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Get Rid of 
Your Gutters! 


Rainhandler Works — No Cleaning. 
No Ground Erosion. No Maintenance. 
No Ice Dams. 


2710 North Avenue/Bridgeport, CT 06604 
1-800-942-3004/Fax 203-382-2995 
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Why the new ULTIMETER 2000 is 
The world's best 
home weather 


Features superbly accurate: 
© barometric pressure e 3-hr. pres- 
sure change € indoor/outdoor hu- 
midity* @ dew point* e wind 
speed/direction @ indoor and ош- 
door temperature @ wind chill 

J| temperature ө rainfall*. 
" Instant ac- 
cess to: ө cur- 
rent values ө 
today’s highs 


ghs 

and lows e long 

term highs and 

lows ө time/ 

date for all highs/lows e rain totals* for today, 

yesterday and long term @ alarms, and much 
more. Over 100 values in all! 

Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 

Patented design makes this complete 
weather monitoring system easy to install and 
simple to use. Informative, educational, and fun. 
The ULTIMETER 2000 is a great value, too— 
only $379 + shp'g. (*Optional sensors add'l.) 

Other models starting at $179. 


1-800-USA-PEET 
or908-531-4615 FAX: 908-517-0669 


PEET BROS COMPANY 
1308-602P Doris Ave., Ocean, NJ 07712 


Qur 20th Year © 1995 Peet Bros. Co, 
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“you could determine what you've 
made by observing how this new 
particle decays." 

Sometimes, a man-made ele- 
ment decays into something other 
than the natural element the scien- 
tists started with. "Here's an exam- 
ple,” Ganem says: “You can make 
plutonium by bombarding uranium 
with helium nuclei. The plutonium 
will then decay to americium—a 
different stable element." 


What happened to the idea of home- 
owners storing energy in under- 
ground flywheels? 
Mark Agee 
Goochland, Va. 


LIKE BATTERIES, flywheels store 
energy, then release it later for 

use. Flywheels—heavy, doughnut- 
shaped objects—spin quickly on 
bearings. When a motor spins a fly- 
wheel faster, it stores energy. When 
the motor stops spinning it, the fly- 
wheel has so much momentum it 
continues to turn, releasing energy 
to a generator. 

Flywheels could benefit home- 
owners who pay significantly more 
for electricity during peak hours 
than off-peak times, by storing up 
power at night for use the next day. 
This strategy of "load leveling," or 
evening out electrical usage, would 
also benefit utilities that occasion- 
ally have difficulty meeting power 
demand, such as during a heat wave. 

Homeowners can't buy flywheels 
at this time, however, because the 
technology has not yet been devel- 
oped that can make them efficient, 
says James A. Kirk, a researcher at 
the University of Maryland in Col- 
lege Park. Kirk is currently involved 
in designing and building a proto- 
type residential flywheel for Balti- 
more Gas & Electric. 

“What’s holding up the technol- 
ogy is the bearing," Kirk says. He 
and other researchers are trying to 
develop a low-cost, high-efficiency 


bearing that would use magnetic 
forces to suspend the flywheel in 
mid-air within a vacuum environ- 
ment. That produces very little fric- 
tion, so nearly all of the stored 
energy is recovered. NASA is also in- 
terested in this technology, says 
Kirk, for space-based flywheels. 

Kirk's residential prototype 
would use a 300-pound flywheel 
made of graphite epoxy that would 
be capable of storing between 10 
and 20 kilowatt-hours of energy. The 
flywheel system would be installed 
in a concrete encasement and 
buried. That way, the pieces would 
cause no damage if the flywheel 
ever broke apart. 

Kirk expects the magnetic bear- 
ing to be developed within the next 
five years. "Then," he says, "it'll 
become a question of whether it's 
economically feasible to put all the 
components together for storing 
energy at home." Kirk estimates that 
such a flywheel system must cost no 
more than $10,000 to be economi- 
cally viable to the consumer. 

A good resource for learning 
more about alternative energy tech- 
nologies is the Energy Efficiency 
and Renewable Energy Clearing- 
house, operated by the U.S. Depart- 
ment of Energy. Its toll-free number 
is 1-800-363-3732. 


Whatis "octane" in gasoline, and what 
does it do? Is 94 octane at all beneficial 
toacarthat runs well on 870r 89? 
What would be gained by doing so? 
George Benezet Sr. 
Philadelphia, Pa. 


THE OCTANE rating indicates a 
gasoline's resistance to preignition, 
sometimes called knocking. This oc- 
curs when the fuel-air mixture ig- 
nites before the spark plug fires, and 
it can damage the engine severely. 
Since the main cause of preigni- 
tion is high compression, which 
heats up the fuel and air in the 
cylinder, high-octane gasolines are 


formulated to be more difficult to ig- 
nite than low-octane gas. Normally, 
this is accomplished with various ad- 
ditives—mainly alcohols. 

The general rule is, if the engine 
does not need high-octane gas—as 
specified by the manufacturer—us- 
ing it is more than a waste of money: 
The additives can sometimes cause 
unwanted side effects, such as 
engine deposits or problems in the 
fuel system. 

If premium gas is specified— 
these days mainly for high-perfor- 
mance engines or sometimes turbo- 
chargers—use it. The high-octane 
fuel will prevent engine damage due 
to preignition, and maximize engine 
power as well. 


Why do we get "butterflies" in our 
stomach? 
SahirH@aol.com 


“WHEN YOU ARE anxious about 
something—you have to give a 
speech, or go to the dentist—the 
brain sends ‘danger’ signals to the 
body, releasing different hormones,” 
says Allen Elkin of the Stress Man- 
agement and Counseling Center in 
New York. As a result, there are 
more stomach secretions, and mus- 
cles in the diaphragm may tense. 
Elkin recommends distraction as a 
cure: “Take a deep breath. Try to 
think about something else, maybe 
imagine a favorite place. The butter- 
flies will go away if you can relax.” 


How are airplane fuel tanks con- 
structed so as to keep fuel contained 
in a single mass to be picked up by 
the pump and fed to the engine? 
William Bell 
Springfield, Ore. 


AIRLINERS AND military aircraft 
have multiple fuel tanks that enable 
pilots to keep their craft correctly 
balanced as fuel is burned off and 
weight decreases during flight. 


Goliath, meet David. 


Despite its small size, the Bose® Acoustic Wave" music system easily stands up to 
systems far bigger and more expensive. The secret is Bose's patented acoustic wave- 
guide speaker technology, which allows this simple, compact unit to produce full, 
rich, natural stereo sound. The system comes complete with an AM/FM radio and 
your choice of compact disc or cassette player. And it's only available directly from 


Bose. So, call us today for more information and to 


learn about our in-home trial. 


AOSE" 


Better sound through researche 


EET 
Telephone 


Sure. Zip 
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Call 1-800-898-BOSE, ext. W351. 


Or mail to: Bose Corporation, The Mountain, 
Dept, CDD-W351, Framingham, MA 01701-9168 


Discover Why Informed 
Home Buyers And Builders 
Are Switching To Steel 

е Superior Strength and Protection 

@ Lasting Quality, Value and Beauty 

* Made in the USA with Recycled Steel 

@ Super Energy Efficient Design 

€ Flexible, Clearspan Interiors 

@ Pre-Engineered Framing Packages for 
Quick and Economical Construction 


@ Over 60 Standard Models and Versatile 
Custom Designs Available 
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Right On ves 
Dealer Program» 


Now it's easier than ever to 

be part of our winning team 

* Support, Training Workshops, Sales 
Assistance, Tapes and Manuals 

* Architectural & Construction Assistance 


@ Single or Multi Family, Commercial, 
Garage & Recreational Homes 


Call for a FREE Brochure, to Order a Video and for the Schedule 
of Our Introductory One-Day Workshops in Texas & Georgia 


1-800-252-0069 or 1-800-633-8600 


215 W. Hickory St., Mezzanine, Denton, TX 76201 
(817) 566-5656 Fax: (817) 382-1170 


ADVANCED 


FRAMING SYSTEMS, INC. 


А network of pumps, valves, and 


plumbing connecting the tanks 
permits fuel to be redistributed 


tween the tanks as needed to adjust 


the airplane's center of gravity. 


Fuel tanks are usually located in 
the otherwise-wasted space inside 


the wings, and sometimes in areas 
of the fuselage, too. Some military 
be- 


crease range when aerial refueling 
isn't available. Speaking of which, 
an aerial tanker pumps immense 


jets carry additional throwaway drop 
tanks under the wings or belly to in- 


Sleep Better On Air! 


Frustrated With 
Your Sleep? 
Do you toss and turn 
at night? Cant seem to 
find a comfortable posi- 
tion? Does your back 
ache when you awake? 
These are signs that 
your mattress may not 
support you properly. 
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proper Вас) M and 
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Metal coil mattresses сап 
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provide uneven support. 
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Sleep Better On Air 
A Select Comfort adjustable firmness 
mattress doesnt rely on springs or 
water. Air is better 
because it gently 
contours to your 
body's shape. 
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With Select Comfort, you each get 
exactly the firmness you пее 


Mattress 


Push Button 
Firmness Control. 


Also it keeps your 
spine in its natural 
alignment. And that 
lowers the tension 
in the surrounding 
muscles. So you can 
sleep comfortably 

in any position and 
wake feeling great! 


c» Softer | 


Select Comfort 
contours to your body 


Call For More Information 


You owe it to yourself to learn more about this 
revolutionary way to a better night's sleep. 


For FREE Video and Brochure, Call 


1-800-831-1211 


Ext. 4920 
Тт merum 


! Please rush me a 
| FREE Video and Brochure. 


State. 


Ext. 4920 І 


AN 
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with 
I Mail to: Select Comfort Corporation 


6105 Trenton Lane N., Minneapolis, MN 55421 


amounts of fuel in-between its huge 
fuselage tanks to stay balanced as 
thirsty warplanes hook up and drain 
thousands of pounds of fancy 
kerosene through the tail boom. 


Why does a full moon appear so much 
larger when it is near the horizon? 
JWISNIA @aol.com 


IT’S AN OPTICAL illusion. Some sci- 
entists believe that the moon looks 
bigger when it is near the horizon 
because our brains compare it with 
familiar objects such as trees and 
houses; in a vast expanse of stars, 
the moon looks smaller. Other 
scientists say that objects viewed 
straight ahead always look larger 
than objects viewed overhead: For 
example, a water tower on the ground 
looks larger than a same-size water 
tower on a rooftop. 

To prove to yourself that the 
moon doesn’t shrink as it rises, try 
this experiment: Measure the diam- 
eter of the full moon when it is near 
the horizon, by comparing its size 
with your thumb or an aspirin held 
at arm’s length. Later, when the 
full moon is overhead, measure 
it again. You'll find that its size 
hasn't changed. 

If you still aren't convinced, try. 
looking at the moon through a card- 
board tube. Or bend over and view 
the moon through your legs. It looks 
smaller when you eliminate your 
normal frame of reference. 


How does the Timex Indiglo night- 
light work? 
stp@industrial.com 


THE PHOSPHORUS coating in con- 
ventional glow-in-the-dark watch 
hands stores and converts the energy 
of sunlight into molecular vibration. 
As the electronic motion slows 
down, light (the glow) is released. 

By comparison, an electrolumi- 
nescent dial such as Timex’s Indiglo 


When You Purchase A Solo 5 Radar-Laser-Safety Detector 
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Radar-Laser«Safety 
DETECTOR 


At Escort, we design products that work intelligently. 
Solo 5% AutoShut-off is just one of the'sthart features’ 
designed тоні five-band cordless detector. And, for a 


limited timegyou get more than the conventenice Q um 
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»spiéce road kit designed to keep you on the go. With 
Escort, you're prepared for any eventuality, whether it's 
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^5 features: 
= AutoShut-off feature conserves battery life if you forget to. 
| tum Solo 5 off. 
- -m Four AA alkaline batteries provide up to 80 hours of full- 
powered detection in La Convenient cordless design. 
"mingrang defection o ‘Of all five radar; laser and safety 
> bands. 
іше 1 SafetyPilo®™ delécts safety signals which wam of = BZ 
2. approaching road hazards, moving emergency vehicles 
СОЛЫ ааа біп cities using the Е 


eur: audible tones identify the specific type eof ‘ada 

“laser or safety signal detected. 

" Anti-falsing circuitry minimizes "false" radar or laser 
signal alerts. = 


Any detector which picks up K-band radar will also 
detect “safety radar.” The problem: if you get a K-band 
radar alert, how do you know you’re being monitored for 
speed or if a potential road hazard (emergency vehicle, 
railroad crossing, accident site, highway construction) is 
nearby? With an Escort SafetyPilot detector, you'll know 
instantly because SafetyPilot can distinguish between 
standard K-band radar and safety signals. You'll get a 
different visual and audible alert for each. 


Battery-powered Solo 5 
turns itself off if you forget. 


Too bad your car can’t do 


the same when you leave 
the lights on. 


(Which is why Solo 5 now comes with a 
highway safety kit—including jumper 
cables—absolutely free!) 


Escort Highway Safety Kit 


Escort's Highway Safety Kit is designed to help you cope with the most com- 
mon road mishaps. You get heavy duty jumper cables, tire inflator, road 


flare, flashlight and distress flag all packaged in а rugged case that doubles ~ 


as a water carrier if your radiator overheats, Get this superb road kit free 
with the purchase of a Solo 5 (or order it alone for only $34.95). 


Solo*5 & Free Highway Safety Kit 919955 
Highway Safety Kit (if purchased alone) 34.7 


Shipping & handling is extra. OH res. add 6% sales tax; 


салоне: 1 800 433 3487 


Open 24 hours a day, 7 days a week for your convenience, 


ESCORT 

P Department 201626 
5200 Fields-Ertel Road 
Cincinnati, Ohio 45249 


Safety Alert is a registered trademark of Cobra Electronics. 


re. SCORT en 


6 1995 Ct 


Hv 


night-light replaces energy from the 
sun with electrical energy from a 
battery but otherwise operates simi- 
larly to phosphorescent coatings. 
When you press the illumination 
button on a watch with Indiglo 
night-light, electrical energy from 


the battery excites electrons inthe | 
dial material —zinc sulfide doped i 
with copper. The electrons cannot ' 
stay excited for too long, and as I 
they revert back to their unexcited ' 
state, they give up energy in the i 
form of light. ' 


NO FRILLS. 


NO GIMMICKS 
JUST SOLID STEEL, 
PROFESSIONAL 
QUALITY: 


æ. 
” 
U 


Len 


Arethere any automobile manufac- 
turers in Mexico? 
Daniel Vega 
Wilson, N.C. 


THERE ARE EIGHT automakers in 
Mexico, none of which are native to 
the country: BMW, Chrysler, Ford, 
GM, Honda, Mercedes-Benz, Nissan, 
and Volkswagen. Ford began making 
Model T's there in 1925. With an an- 
nual volume of about one million ve- 
hicles, Mexico is the world's 12th 
largest car and truck producer. 


Does air stickto tape? How can 
this be proved? 
Clabe@tenet.edu 


NOT ONLY DOES a thin layer of air 
stick, or adsorb, to tape, it sticks to 
just about any surface. The rela- 
tively unreactive components of air, 
such as nitrogen molecules, are held 
to surfaces by weak physical forces 
called van der Waals forces. More re- 
active molecules, such as oxygen 

and carbon monoxide, form 
stronger chemical bonds. 

Test this by putting a square me- 
ter of tape into a vacuum to remove 
the physically adsorbed layer of air 
molecules, says Al Pocius, a staff sci- 
entist at 3M’s Adhesive Technology 
Center. Then weigh the tape, let air 
back into the chamber, and weigh 
again—the tape will be a few mil- 
ligrams heavier because of the air 
molecules that have adsorbed onto 
both the sticky and unsticky surfaces. 


How much more energy does a car 
consume with the headlights on? 
E. Kahn 
Brooklyn, N.Y. 


EACH HALOGEN headlamp con- 
sumes about 55 watts of power. Two 
of them are equivalent to one-sev- 
enth horsepower. Energy (gasoline) 
consumption with the headlamps 
on is inconsequential. ® 


Put Yourself 
In Charge 
Of Your Money-making 


Business 


Free opportunity kits 
tell you how to earn good money in 
these expanding fields 


er dream of being the boss...in charge of your own 
rofitable business? You can turn those dreams into cold, 
hard cash — if you get into a growing field where service is in 
constant demand. 

Foley-Belsaw’s unique in-home training programs let you gain 
skills in different career fields where the demand is growing and 
will continue to grow through the twenty-first century. 

You learn highly profitable skills at home, at your own pace 
from Foley-Belsaw, world leaders in training since 1926. 

There's 1, » better time, no easier way, to start your own 
money-making full or part-time business. And there's no 
obligation or cost involved in learning the easy steps you can 
take to make your new career a reality! 


Locksmithing. As millions of Americans demand 

greater protection, this becomes a high demand field. We 
provide the training to make you a professional locksmith who 
commands $25 per hour. 

Small Engine Service & Repair. There are more than 

65 million small engines in use today (a number growing 
at a rate of 1,000,000 each month). You can make $45 in just 
1/2 hour for a simple tune-up, and even more for many of the 
simple repairs you'll learn on everything from snow blowers to 
bass boats. 

Professional Saw & Tool Sharpening. Imagine a 

business where 90 cents out of every dollar you take in is 
cash profit! You'll earn $18 to $25 per hour running machines 
that do the work for you. 

VCR Cleaning, Maintenance & Repair. The VCR 

has become a basic part of nearly every American house- 
hold. You can make up to $50 per hour in this fast growing field. 

Computer Repair, Maintenance & Upgrade. 

There's no doubt about it, the computerization of America 
is taking place! Get a jump on a high paying occupation or 
business of your own in a field with an unlimited future. 

TV & Satellite Dish Repair. You see them popping up 

in yards all over town. The demand is growing for the var- 
iety in entertainment only a satellite dish can provide. Get the 
skills you'll need to profit in this growing field. 

Professional Gunsmithing. Skilled gunsmiths — when 

you can find one — charge up to $50 per hour for simple 
repairs. That’s money you can put in your pocket with the 
training you'll get from Foley-Belsaw. 

Professional Woodworking. Build over $3,000 worth 
of valuable furniture while you learn! You'll start the 
Foley-Belsaw course with the simplest of projects then move on 
to creating heirloom-quality furniture! You'll save thousands on 

your own home repairs alone. 


“You can ea up to $50.00 an hour, too!” : 


“I chose Locksmithing, but that’ 
many fast-growing fields in need of skilled 


just one of 


professionals. And with Foley-Belsaw, you train at 
home in your spare time while earning money 
from the start." 

Bill Smith 


Upholstery. As furniture prices rise and quality notice- 
ably decreases, it makes good sense to pursue a career in 
upholstery. You'll learn to make big profits in both commercial 
and consumer markets. 
1 Computer Programming. It’s a fact: Computers are 
more widespread than ever before. And programmers 
with the right skills command top dollar for their work. 
Learn the languages most in demand — Q Basic, C, C+ and 
C++ — and watch your income soar. 
1 Vinyl Repair. A fascinating business that will lead 


you to a profitable career repairing vinyl and similar 


materials. 


Mail this coupon or call today 
Toll Free 1-800-487-2100! 
Your free opportunity kit will be rushed to you! 


If coupon is missing, write to: Foley-Belsaw Company, 6301 Equitable Road, Kansas City, MO 64120 


Call or complete & return this coupon to: Foley-Belsaw 
Institute, 6301 Equitable Road, Kansas City, MO 64120 
YES! Send Me The Following Free Opportunity Kit. 
О Locksmithing, Dept. 12780 

Q Small Engine Repair, Dept. 52660 

Q Saw & Tool Sharpening, Dept. 21604 
Q VCR Repair, Dept. 62465 

О Computer Repair, Dept. 64362 


U Woodworking, Dept. 43539 

O Upholstery, Dept. 81208 

2 Computer Programming, Dept. 35185 
Q Vinyl Repair, Dept. 71141 


I understand that there is ABSOLUTELY NO OBLIGATION and NO SALESMAN WILL CALL. 


Since 1926 


Name 


Address 


| 
| 
| 
| 
| 
| 
| 
| Q Gunsmithing, Dept. 92269 
| 
| 
| 
| 
| 
| 
| 


POPULAR HCIENCE 


Learn how a МАСМАТНАСе Hydro-Crawler can: 


• SAVE MONEY « МАКЕ MONEY • 


Do Your Own Work...Start Your Own Business! 


DOES ALL THIS and MUCH MORE! usd 


Excavate basements, walks, patios € Haul logs 
Grade drives € Build roads, trails, firebreaks 
Landscape homes, cabins @Clear trees, brush 
Mow hillsides е Dig pools, ponds, septics 
Till gardens ..... Earn EXTRA CASH part time! 


Crawler 


Send NOW for complete details... 


%  STRUCK-KIT, e BOX 307 е DEPT: Р50296 
1 ‘CEDARBURG, WISCONSIN 53012 

V O CATALOG - uses, attachments and prices .... $2.00 
1 C] TECHNICAL MANUAL - construction, 

П adjustment and operation details ..... $8.50 
1 O VIDEO - ай Magnatracs and attachments....... 59.50 Ё 
% C BROCHURE - complete Magnatrac line......... FREE 8 


тинем -—— € m m n dl 


EuowcAS 


Earn $4,000 Per Month 
From Your Home 
With А Computer! 


= 
Begin part-time and still retain the security of you 
present position. We offer 20 services you ca 
perform for your community from your home. N 
experience necessary—easy to learn, We provid 
training and computer. For FREE explanatio 
cassette and literature call: 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


CABLE TV DESCRAMBLERS 


* Quantity Discounts • 24 Hour Shipping 
• Save Money Don't Rent 
NOBODY BEATS OUR PRICE 
Call Us Last For Best Price. 
T800-677-0321 


‘Anyone implying theft of service will be denied service 
VCI - NO FLORIDA SALES. 


Tomb Robbers’ 


RESEARCH & REFERENCE ARCHIVE coti 
Explore ancient Egypt, Nubia, Babylon, 7) 

Cyprus, more! Meet the Icans & Mayans, "е 
Visit Angkor Wat, Easter Island, Pompeii! 7% 
Read hieroglyphs! Study a real “treasure” map.” Моге! 
Heavily illustrated book catalog! Send $1 to TOMB ROBBERS 
PO BOX 624-TSC * KANKAKEE IL 60901 


SINGERS: ' p 


son Vocal 
d g De 


FROM FRONT... 


HERE'S PROOF. Only WeatherTech’ mats 

give you all-season protection like this: up to 

13 (05. of pliable virgin rubber that's 

channeled so deep it can trap and hold up 

to 1 1/2 quarts of water, slush or sand! It 

doesn't curl, crack or harden, even in 

sub-zero temperatures. WeatherTech® 

mats are attractive, with a high-tech 

design manufactured to fit what 

you drive. MORE PROOF. You may 

not know it, but Cannon™ of 

England, the manufacturer of 

CHEVY WeatherTech’®, is an original 

FULL Savibnient supplier to Ford, GM, 

PUE Honda, Toyota, Lexus, Mercedes, Nissan, 

MAT SHOWN Audi and others. 

PRICED TO BE THE WORLD'S BEST MAT 

VALUE: Typical car mats can cost a small 

fortune at a car dealer, but WeatherTech® 
mats are anything but typical! 


WeatherTech® 


Our tough, 


о rear! 


BA ACK WITI 
ARED PINSTRIPE 


Deep grooves trap 
ld snow, 
mud or sand 


Anti-skid ridges 
prevent slipping 


“We pay shipping within the 
48 contiguous states on 
orders of a front & back set, 
two or more sets, or а 
combination of mats and 
cargo liner. Extra shipping 
charge may apply outside 
the 48 states. If paying by 
check send checks payable 
to MacNeil Automotive 
Products Ltd. IL residents 
add 6 3/4% sales tax. 


WE ALSO HAVE MATS TO FIT MOST DOMESTIC AND IMPORTED 
CARS, TRUCKS, VANS, SPORT UTILITY VEHICLES: 
Acura Alfa Romeo • Audi • BMW » Buick » Cadillac « Chevrolet 
Chrysler + Daihatsu « Dodge • Eagle «Ға!» Ford • Geo + GMC 
Honda « Hummer « Hyundai e Infiniti Isuzu « Jaguar « Jeep = Kia 
Land Rover * Lexus • Lincoln « Mazda • Mercedes * Mercury 


Mitsubishi « Nissan * Oldsmobile • Peugeot • Plymouth « Pontiac 
Porsche Renault • Rolls Royce « Saab « Saturn » Sterling 
Subaru • Suzuki • Toyota « VW « Volvo 


WE GUARANTEE YOUR SATISFACTION. 

I you are not happy Ir order, return your unused 

máts or cargo liner wi уз for a complete refun. 
ing 


ANY COMBINATION, 
AND WE SHIP FREE! 


= We've 
Got You 
Covered 


WeatheiTech is a registered trademark of MacNeil Automotive Products Limited 


liners | 
take a back seat to no 
one when it comes tof 
cargo area protection. \ 
durable 
liners are molded to 
your specific vehicle . A 
exactly! The WeatherTech® 
liner is engineered to grip PES 
our cargo and minimize 
oad shift plus a 3 inch 
high lip to contain spills. le 
So now for the first 
time, WeatherTech® 
protection can be 
ours from front 


E 


‘SPORT UTILITY LINER APPLICATIONS: 

Blazer «Bravada «Bronco Cherokee « County « Discovery « Explorer 
Grand Cherokee • Jimmy «Land Cruiser e LX 450 + Montero + Mountaineer + Navajo 
Pathfinder» Passport» Range Rover 4D SE/4.6 HSE + RAV4 Rodeo «Sidekick 
SLX = Suburban Tahoe » Tracker Trooper + Wrangler e Yukon « 4Runner 

MINIVAN LINER APPLICATIONS: 

Aerostar (Ex) + Astro (Ext) «Gr. Caravan * Gr. Voyager « MPV Oasis 
Odyssey «Previa «Quest Sari (E) «T & C Vilager + Windstar 
AUTOMOBILE TRUNK LINER APPLICATIONS: 

‘Accord BMW 3, 5 Series « Camry Concorde « Continental « DeVile s ES 300 
130° Intrepid « LS 400 « Maxima « Mercedes "C", "E", "S" Cass. 

Seville SCSC2 + SUSLVSL2 « Sable Taurus « Town Саге Vision 


Order Today: 
1(800) 441-6287 


Call 8 AM -10PM (Central Time) 7 days 
Major credit cards accepted. 
We usually ship within 48 hours. Simply tell us the 
make, year and model, and we'll send you the 
WeatherTecht® mat or liner engineered to fit. 
Express shipping available. 


„ОА Naik Limited 


2435 WISCONSIN STREET 
DOWNERS GROVE, IL 60515 
708-769-1500 fax 708-769-0300 


MEN: BE НЕ BEST BUYS IN SPIRAL STAIR KITS! 


METAL , VICTORIAN 


TALLER!! 


SIZES: 5-12 
WIDTHS: B-EEE 


BUSINESS 

OVER 50 YEARS!! 

Tired of being short? Our quality leather 

footwear has a hidden height-increasing 

innermold inside the shoe. NO OVER- 

SIZED HEELS! Look like ordinary shoes. ! . | 

Will make you up to 3° TALLER, depend- meters 3'6” to 7'0” *Diameters 4'0” to 6'0” 


ing on the style. Over 100 styles to s or Welded Units +All Oak Construction *Weight Saving Cast Aluminum 
4 " «АШ kits available in any floor-to-floor height and BOCA/UBC code models. Made in the U.S.A. 
choose from including dress shoes, 


SAFE, EASY-TO-ASSEMBLE KITS 
boots, sport shoes and casuals. Metal kits in stock for immediate shipping or pick-up! ff Toll Free: 800-523-7427 Ext. PS26 The on Shop, 
Extremely comfortable. MONEY-BACK SHOWROOM/ WAREHOUSE LOCATIONS IN: Б Dept, Р526 PO Box 547, 400 Reed Rd, Broomall, PA 19008 

i roomall, 
GUARANTEE. Call or write today for your Pomona, CA  (909)598.5766 BER 
FREE 56-page color catalog. Sarasota, FL (941) 923-1479 iie 


н ton, ТХ (713) 789-0648 
TOLL-FREE 1-800-343-3810 Chicago, IL (708) 952-9010 Ciy. State, Zip. 
ELEVATORS? [I Stamford, СТ (203) 325-8466 MasterCard « Visa « Amex • Discover 


i f 
RICHLEE SHOE CO., DEPT. PS62 From the Leading Manufacturer THE TRON SHOP 


of Spiral Stair Kits Theron £ 
P.0. BOX 3566, FREDERICK, MD 21705 


Set up complete foundry! Build a low-cost, high-temp 
furnace! Melt aluminum, brass, iron, more! Pour 
ingots, machine parts! Discover complete plans, how- 
to, & secrets! Highest quality how-to books, new and 
old, show you how! Write for a complete catalog! 


POUND IRON! 


Blacksmithing and forging manuals, books, plans, 
projects, and much more! Write for a catalog! 

Build a mera cut- 

BUILD YOUR OWN ting lathe, shaper, 

ling machine, 

MACHINE SHOP! “ег meti brake, 

bandsaw, more! 

Teen spin metal, more! 

Build one-lung gas engines, Stirling 

& steam engines, more! Build tools, 

shop accessories, more! Build a 

complete metalworking shop! 

Low-cost! Incredible! Write! 


Stamps Issued Specially For 
World War II Soldier’s Mail 


Now is your chance to get this historic complete mint set 
of 13 flag stamps and save 52% off the regular price! Stamp 
collector President Franklin Roosevelt's idea, the series was 
issued 50 years ago for letters to our soldiers overseas. - 

The stamps honor countries invaded and occupied by Write for a 
the enemy during World War II — Poland, Czechoslovakia, | e ATALOG! 
Yugoslavia and 10 more. Regular retail $6.25, yours for a j Li 
special introductory price of just $3.00 in mint fresh condi- 1 RU Send $1.00 for your personal 
tion! Limit one set. You'll also receive special collector's copy ofour giant metal working 
> : catalog! Learn secrets and skills 
information along with other offers on approv 


verc ep um 2g ecco EDUC CE MR AO Cc "T 

1 World War II Flag Stamps E 

Н Send $3.00 and coupon to: Mystic Stamp Co. | 1 [om METAL SOOKE 

! Dept. В193, Camden, New York 13316 ! Box 538-ЕТО, Bradley IL 60915 

| Name Н І Send your latest Book Catalog! $1.00 is enclosed! 

1 Address 1 | Dane l 
qim р f sree I 
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Requested by, Developed for and 
Tested by the Nat'l Park Service 
Employees at Yellowstone Nat'l Park 


The Versatile 
12V Battery Powered 


Outdoor / Indoor 
Ultrasonic Pest Chaser 


E ‘Safe, Non-toxic, East-to-Use Way 
to Re 3| Disease. Bearing Rodents 
"and Pest s From Your Property! 


Developed = the арсола at Yellowstone Nat'l. 
Park...to be used at various places where electricity 
was not available. Two separate speakers broadcast 
full coverage for an area of over 2000 sq ft. Continu- 
ous sound waves (30-60kHz) attack the nervous sys- 
tem inside the rodents brain with jack-hammer pound- 
ing. Unit includes 12V battery adapter, 110V adapter, 
25 ft connecter cable, mounting brackets, instructions. 
Ideal for RV's, boats, outbuilding, veg. gardens etc. 
Will not interfere with TV, radio or electronic equip- 
ment. Harmless to dogs, cats, birds, fish etc. Satisfac- 
tion guaranteed or return for full refund of purchase 
price (less P&H). One year mfg. warrenty. 
Rodent Model PC2+2 only $89.95 plus $6. ship & 
handl. Small Animal (Raccoon, skunk, possum) 
Model SBB2+2 only $89.95 plus $6. ship & handl. 
Any TWO units for $169.95 plus $10.00 ship & handl. 
All orders shipped UPS. Made in U.S.A.. 
Order from: THE WILLOWS, Dept. PCB-220 
179 Post Road West, Westport CT 06880 
CREDIT CARD ORDERS: 1-800-770-1155 


SHOP -TASK 


MILL - LATHE C 


The Original Home Machine Shop. 
Designed in USA by Shoptask 


3 Versions to Choose 
| CNC Capability 


3 Axis Power 
Feed Available 


12 Month 
Warranty 


All Tooling 
Available 


fy 


ЕА 


1-800-343-5775 FREE BROCHURE 
DEMAND THE BEST 


CONQUER UNDERGROWTH 
D R* FIELD an 


R° FIELD and 
BRUSH MOWER! 


CLEARS & MAINTAINS meadows, pastures, А 


"Мона upto 12 cre per hour! - 
“Dey ASKFREE С 


Please call or write 


for FREE DETAILS! RE 


COUNTRY HOME PRODUCTS: 926-0800 
Dept. 1001F, Ferry Road, PO. Box 89, Charlotte, VT 05445. 


Own A Wood-M 
PORTABLE SAWMILL 
Over 13,000 


Sawmills 
__.World-Wide! 


ег” 


* Saw trees up to 36" diameter 
by 21 ft. long—on site. 


* All-products mill, 
kiln, and edger 
catalog: $2.00; 
60-minute 
video: $10.00. È 


© LT25 mills м/о 
trailer from: 


56995! 


"Catalog has T 
mil specfications. ZS 


1-800-553-0219 


Wood-Mizer Products, Inc. 
8180 West 10th Street, Dept. 80 
Indianapolis, IN 46214-2400 


Make ‘25 to 5100 per hour 


LT40HD. 


Badge-A-Minit, Dept. PS296 Box 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


SHOPTASKP. О. Box 186, Aberdeen, WA 98520 
SINCE 1981 


Home Appliance 
Purifies Your Tap Water 


FREE Catalog 1-800-874-9028 
Waterwise® Inc 
PO Box 45984 Centerhill FL 33514-0459 


Sun@uest 


WOLFF 
TANNING BEDS 


Call fora FREE C 


1-800-462-9197. 


For advertising rates 
for this section, 
write or call 


Diane Pahl 
Direct Response Manager 


POPULAR SCIENCE 
6049 Dwight 
Dearborn Hts., MI 48127 


Tel #: (313) 730-9717 
Fax #: (313) 730-1298 


WHY STRUGGLE..: 
-.. With inadequate tools when 
ONE is all you need? 


— — THE REVOLUTIONARY —— 


MULTI-S@CKET 


* STRIPPED Nuts / Bolts 
* Square Nuts / Bolts 
*Thumb Screws 
* Eye Bolts. 


1-800-932-5872 


TOOL INDUSTRIES, INC. 


Make and Sell Your 


Own Ornamental > 


Concrete Items! 


Book about Aluminum Molds 


including over 425 designs, 
prices and production trade 
secrets from the world's 
largest mold manufacturer. 


CONCRETE MACHINERY CO., INC. 
P.O. Box S99, Hickory, NC 28603 


WOOD HEAT 


© Never be cold again! 
20 year warranty 
j Heats entire home 
: й, ө Wood, Wood-oll, 
ü Wood-gas models 
* Forced Air оғ 
Hot Water furnaces 
* Uses 1/2 the wood as other brands 
Call or write for factory direct catalog 
Charmaster® 
2307 C HIGHWAY 2 WEST 


GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


DEPT A-2, BOX 4141, RIVERSIDE, CA 92514 (PH 909-787-8800) 
(же ке өн кш өң өш өн өм аң ше ке өн өш Um шм өн ке ке өм ке ее ке. 


Н5) 3 VOCALS 
Call for DIEM & Dem 


LT Sound Dept Р5-2 7988 LT mE 
Lithonia. СА 30058 
When You You Wa Want Something Better тһ окег 


REMOVE 
from the 
ved yout 


GAS REFRIGERATORS 


. Ee Electric’ 
TE Hee Ш 
m * Quiet 
рани 


Kidron, ОН 44636 (216) 857-5441 


over. 


This magazine, along with the other 
eleven publications of Times Mirror 
Magazines, wishes to commend the 
following advertisers for their partici- 
pation in the Partnership for 
Environmental Education program, 
which was created by Times Mirror 
Magazines to encourage and attract 
the most qualified young men and 
women to the highest levels of the 
study of environmental problems and 
their solutions, By supporting this 
conservation initiative, these advertis- 
ers themselves have become part of 
the solution. 


PARTNERSHIP FOR 
ENVIRONMENTAL EDUCATION 


Save on Cable rental fees! x 


‘CABLE TV: 


DESCRAMBLERS |; 
ANY PRICE 


Е 
LI 
COMPATABLE REPLACEMENTS. 1 
FOR MOST MAJOR SYSTEMS 1 
* 24 HOUR SHIPMENTS! LI 
* 30 DAY MONEY BACK GUARANTEE! 1 

* QUANTITY DISCOUNTS! 
MASTER CARD * AMEX • VISA • C.O.D. 


1-800-284-8432 


Have make and model number of 1 
equipment used іп your area ready. П 
All Shipping & Handling Fees at Customer's Expense. 1 


CABLE WAREHOUSE ; 


10117 West Oakland Park Bivd., Suite 315, Sunrise, FL 33351 1 


(NO FLORIDA SALES) 1 
Anyone і theft of service 1 
*. willbe ssistance. Р: 


To get the rest of the picture, 
call or write for free catalog 


(907) 745-5090 
FAX (307) 742-5000 


eG Nou Can Drill Your 
* Own Water Well 


4» Since 1962, thousands of happy 
gardeners and homeowners 
around the world have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells and their 
gardens prove it! You can, 
too. Call or write us today 
and we'll send you a big, 
free package of informa- 
tion about drilling your 
own well with the 
Hydra-Drill™ 
Ask 
about our 


"How To..." 
video! 


Call Today for FREE 


Water Well Drilling 
Information Package % 


1-800-333-7762 


(Ask for Operator 7789) 

Г жиа жән жән жән а 
7789 Anderson Road 

І Opelika, AL 36802 


О YES! Sendthe FREE Legend PACKAGE and the. 
| ішегін guide HOW To ORILL vouk own waten мец. | 


| "== 


WE’LL BEAT |. 


53 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 

Diplomas and Degrees 

Now, at home in your spare time, 

without any previous experience, 

you can train for a money-making 

career...even get a Specialized 

Associate Degree. Call or send 

for free information on the career 

field that interests you most and how to train for it. 


5505 Ext. 9724 
CALL ANYTIME—24 hours a day, 7 days a week. 
OR MAIL COUPON TOD L 
pee Correspondence Schools 
LAPCS16S, 925 Oak Street, Scranton, PA 18515 
[те roS Study at hone fr the career | jl 
E No obi pad. No salesman will visit. Check One Box Onl 


AS SPECIALIZED 
gement Bo T 


F Bus Mant — France Option 
Bus. Mgmt —Marketing Option obec gineering Technology 


Бұдан төле! C heise gne Technol 
nagemer 
CORE Mano CAREER DIPLOMA COURSES oe om 
C Catering Gourmet Cooking 
5 Computer Programming 
Parone Computer Specialist 


i 
[M Refrigeration O Dest ШЕ & Design 
WiciteForesty Conservation БРС Fundamentals 


E ЕЕЕ 
итаат ‘Sry Wing 


STRANGE E) 
BOOKS! 


Discover one of the most bizarre collections of in- 
credible plans, lost secrets, forgotten events, and 
strange theories ever assembled! Write for a catalog! 
e ! Learn how to make neon signs, 
rewind motors, get high power from 


auto alternators and gen- 
* Solar Cells! erators, build a spot 
lomesteading! "п". 
ө H kd g! "in они а 
working solar cell, a Wimshurst 
• Booze! machine, shortwave radio books, 
crystal sets, Telsa Coil, Jacob's 
© Radio! i3 vande crai More wate 
e Wind er! ‘a tai! 
powi Secrets of making 
| booze, chili, tanning 
hides Homesteading sur- 
vival. Vacuum form 
. < Much More! о.о locke 
smithing, calculus, physics. Much more! Finest col 
lection of Tesla bool 
Write for Lindsay s Technical Books catalog! All 
books highest quality! See what you've been missin, 
Send $1.00 (US & Canada) or $4.00 foreign airmail. 


Catalog sent immediately! Write today! 
Write for a CATALOG! G! 
5 Technical Books} 


i Box 538-М/Х5, Bradley IL 60915 


Send a Technical Books Catalog! $1.00 is enclosed! 


|= 


== 


Phone (must have] 
пиш жән жын mA OX кән жән көш кән кән 


bs І 


my As featured on CBS TV's 
“NORTHERN EXPOSURE”, the 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and 
sizes for the do-it-yourselfer all over the 
world. Buy the complete kit, or just the 
Connector Package and save by cutting your 
own lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 
Timberline Geodesics, 

2015 Blake St., Berkeley, CA 94704. 
For VISA or Mastercard orders call 


1-800-DOME-HOME. 
> = ШЕ Protect Cars, Boats, Trucks, RV's, 
HA Motorcycles, docks, pools, paint 
COVERT booths, Workshops, Sandblasting, great 
for greenhouses, flea markets, Industry, 
construction sites and more! Withstands 
high wind, rain, heavy snow, sap, and 
sun, from 57 to 60° wide any length 
made with Heavy Duty galvanized steel 
frame with a durable, waterproof UV 
treated “Rip-Stop” cover. They are 
portable, require no permits, assemble 
quickly and easily. The perfect solution 
for covering anything and everything 
year-round economically and securely. 
1-800-932-9344, 203-931-4777 


FAX: 203-931-4754 


FÆ Free Science Resource Catalog 
WII Discover creative science fair 
project ideas in our new 104 page 
‘Scientifics’ catalog featuring over 5000 
hard-to-find science discovery items, 
educational kits, science fair experiments, 
fiber optic kits, solar equipment, optical 
elements, lasers, microscopes, telescopes, 
binoculars, magnifiers, lab equipment, 
toys, photo and weather instruments for 
hobbyists, gadgeteers and students from 
America’s largest mail order market place 
of unusual values. 

Call 1-609-547-8880 or write for your 
FREE ‘Scientifics’ catalog today to: 
Edmunds Scientific Co., 

Dept. 16A1-C911 Edscorp Bldg., 
Barrington, NJ 08007 


T] GO ahead. Dream. 

Ё If you love beautiful homes, 

Lindal's new, 266 page ORIGINALS 

is a must. With 680 color photos, this 

11" x 14" hardcover book is packed 

with ideas and design tips.Order 

ORIGINALS today for just $14.95 

(plus $5 shipping). Money-back 

guarantee. For Fed-Ex Second Day 

Delivery, Call or write: 

Lindal Cedar Homes, Inc. 

P.O. Box 24426, Dept. AZ 
Seattle, WA 98124 

1-800-426-0536 


| and accessories. 
| FREE Info Pak today! 1-800-345-6342 


SHOP AT HOME 


Popular Science invités you to send for all of these fine catalogues 


SOLAR 
ELECTRICITY. | 
The new Sunelco 


Planning сые 
Кесене 


Planning Guide 


z 
Things You 

Never Knew “Еа 
Existed.. | ТІНІ 
ere. quality pos It 


Шы | 
and others you can't possibly live details the design 
without! 100's of surprises you of RV, cabin, water pumping, and 


never dreamed youd sec. Esquire, New || total home power systems. 


SUNELCO is your complete source for 
Yorker said “world of fantastic wonders, |} Solar modules, controllers, batteries, 
most unusual catalog in the world,” 80 


е inverters, water pumps, energy efficient 
pgs., over 2000 funmakers, jokes, novel- | 7 lights, and propane appliances. A must 
ties, magic sports, science, electronics, | | for every energy library. Only $4.95 
self-improvers, hobbies, extraordinary | | (406) 363-6924. 

books and videos, much more. d 

Johnson Smith Co. $1.00. 


ILL 


The Latest High Tech 
Professional Electronic Devices 


С 


Our latest catalog offers а WIDE 

selection of surveillance, privacy 
devices including: pinhole cameras, 
electronic kits, telephone recording 
systems, scanners, telephone tap detec- 
tors, bug detectors, voice disguisers, | | 
telephone scramblers, locksmithing 
tools, and more. Catalog $5.00. 


THE IRON SHOP* 

The Best Buys in Spiral Stairs! 
From the leading manufacturer 
of affordable, high-quality spiral. stair 
kits, designed to fit any height. 
Available in Steel, Oak, or Victorian 


ГУ OUTLET | Cast Aluminum. Call for free 32 page 
2480 Niagara Falls Boulevard | color catalog: 1-800-523-7427 ask for 
Tonawanda, NY 14150. | ext. PS06 
(716) 691-3476 / (716) 695-8660 
FAX (716) 695-7380 
OWN A MACHINE CRUTCHFIELD STEREOS FOR 


YOUR HOME 
р AND CAR 
Completé, conve- 
nient source for 
great deals on 
hundreds of the 
latest stereo 
components and 
systems — every one of them fully 
described, with color photos, 
exclusive comparison charts, and 
explanations of features and specs. 
You'll find it easy to pick the 
component that's best for you. Send (ог 
your copy of the Crutchfield catalog 
today. $1. 


SHOP! Do your 


Ұз own Machining and 

d j Shop work with a | | 

5 A Smithy 3-in-1 Lathe- |! 
Mill-Drill. Save time 


E аһа money with 
versatile, easy to use Smithy 
machines., Our Info Pak and 

Catalog feature over 150 machine tools 

Request your 


(Ask for operator PSABZ). 


NORTHERN 
HYDRAULICS 
2/72 “Where the Pros and 
Z Handymen Shop.” 
Your #1 source for: 
Generators апд 
engines * Name 
Brand Power, Air and 
Hand Tools • Air 
Compressors and 
Welders + Log Splitters and 
Chainsaws • Name Brand Power, 
Air and Hand Tools + Lawn and Garden 
Equipment and Accessories • Pressure 
Washers and Spraying Equipment 


To Order Call 1-80) 
“Fascinating Working Steam Models!” 


Complete "Wiesco, Mammod & Cheddar iine. Over 100 
Different models. Trains, Marine, Cars, Trucks, Stationary, 


Engines, Rolers, Fire Engines & Accessories, Stunning, |. д ў i 
lage Sa page oso Са $505 ratecat noter | | * Trailers, Trailer Parts and Winches + 
SALES ® PARTS е SERVICE | Prone Hydraulics and MORE! 
(613) 475-1771 Save to 50% 
Yesteryear Toys & Books, Inc. Request your FREE catalog today! 


Box537, Alexandria Bay, NY 13607 Call Toll Free 1-800-533-5545 


ЕЕ Save up to 80% on publishers" 
ВМ overstocks, remainders, imports - 

‘America’s biggest selection of bargain 
books. Choose from thousands of titles 
in over 60 subject areas: Science, 
Do-It-Yourself, Sports, Biography, 
History, Politics, many more. 
Prices start at $3.95 with fast shipment, 
moneyback guarantee. From Edward R. 
Hamilton, Bookseller. FREE. 


Join our 
catalogue a n ters 
upcoming in tli 
April 1996 iss 


Call today 
313-730-9717 or 
Fax 313-730-1298 


lab supplies, tape, 


Subscribe to JC Whitney 
Catalogs. Save up to 50% on 


over 100,000 parts and accessories | 


for all American and Imported Cars, 
Vans, Pick-ups, RV's, Off-Road vehi- 
cles and motorcycles. Subscribe 
today and you'll receive our newest 
catalogs. $1.00 for a full year!! 


AMERICAN SCIENCE & 
SURPLUS Thousands of 
unusual items for the mechanically 
minded. Tools, motors, pumps, fans, 
fiber optics, lenses, power supplies, 
batteries, lamps, switches, electrical 
components, electronic instruments, 
magnets, 
containers, office supplies, science 
books, and toys. Amazing secret 
source of surplus items 50% to 90% 
off original prices. FREE. 


s 
v 


dvertise in this section call 313-730-9717; Fax 313-730-1298 


PUT A DRESSER UNDER 
@ ANY BED! Dust proof underbed 


БОДДУ) dresser has up to 16 drawers. Replaces 


EGER 
B 


eee «жа 
TRSCBATERG Белем 

" HERE IS YOUR 
SOURCE OF 

gy UNIQUE HIGH 
TECH SCIEN- 
TIFIC/ELEC- 


TRONIC) 


DEVICES! Ready 

to use or easy to 

assemble plans and kits include 

burning lasers, home/personal 

protection, surveillance, video, high 

voltage tesla, plasma and ion ray guns, 

ultrasonic shockwave, anti gravity, 

force field, pulsed magnetic projectors 
and much more. $2.00 


bed frame. Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction. Cedar 
lined drawers have ball bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
feauturing “dual firmness” control. 
Shipped UPS. 

44 page color catalog $2.00 


FREE STUFF FROM UNCLE | 

SAM - Get your copy of this | 
valuable book. Every year our | 
government hands out billions of dollars 
worth of free stuff, loans, subsidies, 
scholarships, grants, etc. This 64 page 
book tells you exactly where to write or 
call to get your share. It also tells you 
where to buy government surplus items | 
(such as cars, boats, cameras, etc.) for | 
“peanuts”. $4.98 


1, $12.00 Timberline Geodesics 10.$19.95 Lindal Cedar Homes 1. $12.00 Timberline Geodesics 10.$19.95 Lindal Cedar Homes 
2. $1.00 Johnson Smith Company 11.56.95 Yesteryear Toys & Books 2.$100 Johnson Smith Company 11.56.98 Yesteryear Toys & Books 
3.$4.95 Sunelco 12.FREE Northern Hydraulics 3. $4.95 Sunelco 12.FREE Northern Hydraulics 
4. FREE Cover It 13. FREE Edward R. Hamilton Books 4. FREE Cover It 13. FREE Edward R. Hamilton Books 
5.89.00 Spy Outlet 14. FREE American Science & Surplus 5.89.00 Spy Outlet 14. FREE American Science & Surplus | 
6. FREE The Iron Shop 15. $2.00 Anderson Manufacturing LJ 6. FREE The Iron Shop 15. $2.00 Anderson Manufacturing | 
7.FREE Edmund Scientific 16. $1.00 J.C. Whitney 7.FREE Edmund Scientific 16. $1.00 J.C. Whitney | 
8.FREE Overland Smithy 17. 82.00 Information Unlimited 0 S.FREE Overland Smithy і О 17. $2.00 Information Unlimited 
9. $1.00 Crutchfield 18. $4.98 Alan Peters 9. $1.00 Crutchfield 18. $4.98 Alan Peters 

Мате Мате 

Street Street. 

Сау City 

State Zip State Zip 

таж) таж) 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


Tenclose 5 for catalogs checked А 
T handling 7 
TOTAL $ 


Send coupon to: 
P.O. BOX 5135, Pittsfield, 
Allow 4-6 weeks for delivery 


POPULAR SCIENCE, 
PS 2/96 


1A 01203-5135 


Offer expires 5/96 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE | 


for catalogs checked 
handling 


Send coupon to: | 


Tenclose 5. 
+ 5 
TOTAL 5. 
POPULAR SCIE 
PS 2/96 


gon delivery 


Offer expires 5/96 
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UNIVERSAL CABLE VERTER & 


DESCRAMBLER 


WE CARRY ALL MAKES AND MODELS 
SCIENTIFIC ATLANTA?” “JERROLD® *ZENITH 
PIONEER? *STARGATE* *INTELESTAR 
Picture Improving Energizer Cables 
Video Stabilizers e Universal Remotes 

Bullet Protectors & Immunizers 


DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


1 -800- 835-2330 


nome or IA Ё МС 


[20 PULAR MCIENCE ОТ КЕСТ 


CONVERTERS & 
DESCRAMBLERS 


CALL TODAY FOR YOUR FREE CATALOG! 
1-800-643-4258 


643 N. 98th Street, Ste. 260 - Omaha, NE 68114 
COD - Major Credit Cards 


Plazac Sales, ine. ЗАМЕ 
JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


Build It Yoursett 


САО 
DIGGER fen “4 


ial Dealer Prices! «Compare our Low 
Rel Prices! тоо ices + Warranties 
*Orders shipped immediately! C.O.D. 
Ж WE'LL BEAT ANY PRICE ж 


Sorry no N-J. sales. Dealers Wanted. 


в 


For the amount of money you spend each year on 
cable rental, you could own your equipment. 


You Now HAVE А ICE... 

| save money by purchasing your cable 

| equipment. Access all um and basic 
channels. We offer the lowest prices on all 
major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. у trial period 

у. So, if you are tired of the rising cost 


11) 
and 1 


of cable TV. 


your 
talog today 


ж» NU-TEK Cable TV Converters 
^ ^N ап! 
A ELECTRONICS | pgscRAMBLERS 


Leading the way to excellence 

NU-TEK ELECTRONICS 
offers all major brands of 
cable equipment 


STARGATE SST 
Features include: 

© Upgradeable card slot 
* Volume control 

* Parental control 

* Audio/Video ports 

© Sleep timer 


.  Nu-Tek Electronics is now on the Internet! 
Check us out at http://www.register.com/nutek 
or you can call us for your FREE catalog. 


= 800 ceu 


Protect Cars, Trucks, Boat 


Contracts, Gre 


TS 


RV's, Motorcycles, Pools, Hot Tubs, 
Docks. Workshops, Paintbooths, Sandblasting, Camp or Temp. Shelter, Gov'nt/Indus. 
houses & More. Withstands Rain, High Winds, Sun, Sap & Snow! 
HEAVY DUTY Galvanized, Steel Frame. Durable Cover with Zipper Door. Many SIZES 
up to 30'h, Any Length. Assembles & Anchors Easily. No property 
taxes or permits required, Covers last for up to 20 years. Shipped to Your Door! 


FREE DOOR! 


сінді 


NEW II! 


converters and descramblers. Fully 


Options include: 


Revolutionary new universal one-piece 


activates all Jerrold, Scientific Atlanta, 
and Pioneer systems except baseband. 


JERROLD” 
ACTIVATES ALL JERROLD 
EXCEPT BASEBAND 


SciENTIFIC ATLANTA® 
ACTIVATES ALL SCIENTIFIC ATLANTA 
EXCEPT BASEBAND 


* Picture in Picture + On-screen display 


* Stereo 
* Last channel 
recall 


* Simultaneous 
watch/record. 

* Channel ID 

* Volume/Mute 


* Parental control • Ch 3/4 switch 


All Other Models Available 
30 Day Free Trial 
1 Year Warranty 


Jerrold. Scientic Atlanta. Pioneer are registered trademarks 
‘and all references are lor беті своп purposes only. 


NEW IMPROVED!!! 


Pioneer” PIO-IIIO 


WORKS ALL PIONEER SYSTEMS 


* Favorite channel 


MicroCom Inc. 
800-665-2002 


MasterCard - VISA - AMX + COD 


lans add $5.00 each or orde 
|13 for only $19.95. To Order 
end Check or MO. VISA / MC 
‘ders Call 1-904-854-8324. 
шайы с Guaranies oc Mon 


To Advertise 
in this section 
Call Liz or Brian 
1-880-445-2714 
Today! 


CABLE T 
DESCRAMBLERS 


EVERYTHING YOU WANT, AND MORE!!! 


1-800-669-4258 


MAIL ORDER SERVICES, INC. 
6325-9 FALLS OF THE NEUSE 
RALEIGH, NC 27615 


NOW! A Galaxy of Savings 


Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges, and gives 
you complete control 
of your TV. 


B3 >JERROLD 


A У 
CONVERTERS & DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta • Oak * Eagle « Hamlin • Tocom 


875 S. 72nd Street • Omaha, NE 68114 


8 JERROLD, STARCOM, PANASONIC, ZENITH, PIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE, HAMLIN, and 
ТОСОМ are ali registered trademarks. All ferences to the above mentioned equipment is tor Identification 
"only. We are In no way implying that any of the products in this advertisement are original equipment 

inno way affliated with the above mentioned companies or corporations. 


CABLE T.V. 
CONVERTERS & 


DESCRAMBLERS 


14937 Industrial Rd. 
Omaha NE 68144 


13 Month Warranty. 
Friendy, Courteous Service. 
Buy 2 save 10% on second unit. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


1-800-729-1776 


FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 
І Into The Wind e (воо) 54-0314 | 
1408-P Pear! St., Boulder, CO 80302 
ElIL——————— 


rKITES NER 


Cable TV 
Descramblers 


Converters * Filters * Accessories. 


Free 
Catalog 
Tor Waser on 
Call il cable pes 


Credit Carc T 


1-800-379-3976 


55: HTTP. JORION ELECTRONICS COM. 
Prices starting. 
as low as $99! 


* Financing 
Available 

e Low 
Monthly 2 
Payments! 


Save on 
Select Models 


1533630448 
40x62 « 50«120 
ЕЕЕ, neri Оте Ameren Operated 


au nan ——— 
sreemasren” -800-888-4606 


ji 
Easy Do-It-Yourself Construction 


Some larger sizes available 


(та MIRACLE SPAN 


1-800-222-7885 


DESCRAMB ER 
SALE 


Money Back Guarantee 


800-535-1843 


LOWEST PRICES!! Quantity Discounts!! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA 555 SAT 10-2 CST 


Plwasa Nave MODEL used in your ана wien caving) 


Callus Last 286 Concepts Inc 


PO Box 49503-PS 
and $ave! MPLS. MN 55449 


SAWMILL $3795. 
FREE INFO 


Silvacraft Inc. 
90 Curturight Dr. 
Unit 3 
К Amberst, NY 14221 
? 1-800-661-7746 
Ext. 101 


$12.00 U.S. Funds postpaid, Send check or MO to: 
Triwin Novelties Lid., PO. Box 20060 
4839 Leslie St, North York, ON M2 5E4, Canada 


ERS ee 


FBI, DMV (DU) 22905 
Files too over Hilt CA 90209 


CABLE 
DESCRAMBLERS 


No 800# 
No Catalog 
Just low, low prices. 


Call the rest 
Then call us for the 
best price. 


305-425-0751 


NO FLORIDA SALES! 


SKELETON KEY 
Works With Most Locks 

Amaze 
Your 


Friends . 


же 2 
Satistaction Guaranteed or Full Refund: 2 weeks delivery. 
Send NOW ony SA95 » $2 SAH к. Sate Marketing Со. 

. Montgomery Av No.366R, Rockville Md 20850, 


| SAVE $1000'5 
The Nationwide 
ту 


* Copy any rertaltooghi tape 
* Power Cord and RC Plugs inched 


CALL NOW! FREE 30 Day Thal 


COPY RENTAL TAPES WITH OUR 


- VIDEO STABILIZERS 
100% MONEY BACK GUARANTEE! 


FREE Cable TV Catalog. 


es cH 


SAVE $100'S - EVEN 510005 
on premium CABLE TV EQUIPMENT. 


| Village. Edmonton, AB. T6J 5M8. 


CABLE TV 
ROHIEMENT 


| 


BEAT 


ANY ADVERTISED 
OR WHOLESALE PRICE! 
SAVE SSS - DON'T. RENT 
CALL FOR FREE CATALOG! 
Pioneer 
ntury 
Panasonic 


Zenith 

Tocom 

Jerrold 

Oak Sigma, Scientific Ati 
and more! 


Call AA Electronics Today! 
800-258-9512 


CREDIT CARDS ACCEPTED 


Factory Direct Sale 
Savings Up to 50% 


FINANCING 
AVAILABLE 


BACK 4! 
YARD 


SHOP 
FOR THE DO-IT, «јн - 
ER 


YOURSELF Ж CN 
EE ан 

| 

Buildings а ч 


LOW MONTHLY PAYMENTS 
Sizes: 16 x28, 20 x28, 25 x30, 30 x38 
40 x 60, 50 x 100. 


Call Now (800)585-4058 
American Steel Span 


AMPHIBIOUS 
2and4 
passenger models 


No Money Down. As Low As $120 mo. 


ALTERNATE ENERGY SAVERS | 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, МО | 


NEW! BUILD AMAZING LIQUID PISTON | 
GINE from pipe fittings. Free information. AB( 
Box 306-52, Seminary, MS 39479 


Wood/oil, wood/gas 
multi-fuel whole hou: 
warm air furnace. 


Eagle 
1000 Ag Science Driv 

Palisade, MN 56469 
or 1-800-358-0060 


NEW FREE ENERGY! Fuel-Less 350hp 
gines. Creative Sciences Box 8001 New Alb: 
1N 47150 


SOLAR, GREENHOUSE, AQUACULTU 
ENERGY SAVINGS CATALOG! 50 pac 
Featuring Sun-Lite(tm). Solarlelectric vehic 
conversion kits and components. $2.00 p 
paid. Solar Components, Dept. PS, 121 Va 
St., Manchester, NH 03103. 


FREE HEAT from WASTE OIL 


ek and son toe, Very inexpensive Tested by EPA 
Used worldwide. 0071 shops and her buildin 


< Forge, loundry, ang other use 
Send 55 00 (rtundabe) for 
т Oil Plans, pest 
Box 1148, Fort Bento 
MT 59442 


140,000 BTU 
TECHNOLOGIES SUPPRESSED 
GOVERNMENT/ CORPORATIONS. W 


CATALOG! -125% TITLES- $3.00: CHRIS, 7 
BLONDO, OMAI IE 68 


30 ANTIGRAVITY METHODS! "FREE | 
ERGY" GENERATORS! 200 UNCONV 
TIONAL TECHNOLOGIES! AMAZING | 
CHIVES CATALOG! Send $2: Rexco, | 
19250, Jean, NV 89019. 


THE SECRET SPACE PROGRAM. Book- $ 
Catalog- $1. THE SECRET INFORMATI 
NETWORK, Box 3185, W. Sedona, AZ 8634( 


or Tou free 800-747-3692 STEPE I 


Box 1088 • Fiat Rock, NC 2873: ГУТ 


AUTOMOBILI 


ALTERNATOR Generator Rebuilding Bc 
Price: HV Technologies, 7505 Barkentine, 
Vegas, NV 89128. 


| CARS FOR $100! Trucks, boats, 4-wheel 
| motorhomes, furniture, electronics, compu 


etc. by FBI, IRS, DEA. Available your a 
now.Call 1-800-513-4343 Ext.S-20025 


DRUG SEIZED Mercedes, Fords, Porsct 
Vans, Trucks, houses: Seizures, Box 51488- 
Ontario, CA 91761. 


63334-9350. | 
FREE HYDROGEN FUEL & OXYGEN from | 


Water. Generator uses Solar Cells. Plans and | 
Kit $15.00. Prairie Power, 1331-194 South Park | 


LIKE CARS? LIKE CASH? $55,300/yr. Ғ/ 
P/T selling/ wholesaling cars. FREE report. 1: 
Rio Rancho Blvd., Box 168, Rio Rancho, 


87124. (505)768-0546. 
2 5 


UTOMOBILES 


EL ATOMIZER 2000. Famous, small and 
bling gas mileage for many. Save gas and 
n'money. Costs less than $150.00. Guar- 
eed. Free Information. 307-577-3060. 24hr 
orded message. WYOMING INSTRU- 
МТЗ - A NAME TO BE TRUSTED. 


POR CARBURETOR TRIPLES MPG. Free 
mation. H&A, R2PS Bowling Green, МО 
334-935 


CORVAIR 
naim ^^. 10,000 new, used & 
айну ной. 95.00 lin U.S.A.) 


CLARK'S CORVAIR PARTS. INC. 
Rt 2,Box PS, Shelburne, Ma. 01370 


AVIATION 


IBOATS - Hovercraft - Airdrives. Propellers, 
gines, Plans. Catalog $5.00. Arrowprop, Box 
P, Meeker, OK 74855. 


JOMERANGS! HI -TECH DESIGNS. Amaz- 
Science Project Fun...Retums! FREE Cata- 
. BoomerangMan, 1806-2 М. 3rd, Monroe, LA 
301-4222. 


'ycle-Flyer тотал! 
аа потнае ОАЕ зан 

І jtweight, Low Cost 
[en 


Sycle-Flyer, Inc. 


Men 


264, аео, CA 9504 


Y new backpack powered paragliders Tor 
EE or profit! Send $19.95 for complete 
ЖО package to: Paraborne, Box 476, Big 
ndy, TX 757! 


РО Box 511-A 


Tire robot ит 
ented |аш Мар Orderline: 0) 
co prs i 


IILD/FLY Your own BACKPACK POWERED 
RACHUTE for fun/profit. Takes off from level 
па unassisted. Safe, Simple, Inexpensive. 
tailed book with sources. Now only $19.95 
БҮЙІР 1089 Medford Center #244s, Medford, 
197504 


HOVERCRAFT 
FAST, SIMPLE, QUIET HOVERCRAFTS. 18 | 
Designs. Catalog $2.00. Box 281 Cordova, IL 
61242 


BATTERIES, GENERATORS | 


EMERGENCY LIGHT! ^ HURRICANES, 
EARTHQUAKES, THUNDERSTORMS, | 
FLOODS, BLIZZARDS, HOME, CAR, BOAT, 
CAMPING. RUNS 2800» HOURS, 59.95, 
1-800-522-1862. 


BEER & WINEMAKING 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Сай U-BREW 1-800-845-4441, | 
North Myrtle Beach, SC 29582. 


CONSIDERING BREWING? Generations 
Brewing makes it simple! Equipment, Ingre- 
dients, Recipes, Instructions, 1-800-715-8442. 


Homebrewers. FREE CATALOG. Great Begin- | 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free Illus- | 
trated Catalog. Since 1967. 1-800-841-7404. | 
KRAUS, Box 7850-N, Independence, МО | 
64054. | 


BETTER HEALTH | 


Beat the common cold! Documented report 
reveals proven discoveries. $5.95. Education 
Services, PO Box 110353, Anchorage, AK 
99511. 


BOATS & EQUIPMENT 


BOAT KITS — PLANS — PATTERNS — EPOXY 
~ FIBERGLASS - SUPPLIES - 250 DESIGNS 
= 6/70 - Powerboats - Sailboats —- Hydro- 
planes -- Tunnelhulls - Canoes - Kayaks - 
Dinghies - CATALOG - $2.00. BOOK "Ama- 
teur Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 176-раде 
CATALOG-$5.00 GLEN-L. 9152 Rosecrans, 
Вох 1804/PS6, Bellflower, CA 90706-2138. | 
310/630 6258. 


BUSINESS OPPORTUNITIES 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassetle and Re- 
port reveal everything. Real Money, 333-Р5С5 
SW5th Street, Grants Pass, OR 97526. 


GIANT TV 


EARN $100,000+ YEARLY!!! 


catalog $1. Money back guaraniee! Те: (717) 489-3292 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


$2000 weekly}... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-576-1863 or (303)654-7115. 


$28,000 IN BACKYARD! Growing new spe- 
cialty plants. Free booklet. Growers, Box 
2010-PS, Port Townsend, WA 98368-2010. 


5392.00 from sq.ft. plywood.(HUGE DEMAND) 
Revealing proof-$1.00(Refundable). Woodwins- 
PS, POB 859, Bridgewater, MA 02324-0859, 


BUSINESS OPPORTUNITIE: 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


GOLD! Recover, Refine Gold From SCRAP 
ELECTRONICS. Detailed Publication $35, Stra- 
tegic Technology, Box 145, Newville, AL 36353. 


HOME TYPING- Hand Addressing. $500 
Weekly Possible! Write: National, Box 104-PS, 
Island Park, New York, 11558-0104. 


HUNDRED WEEKLY Possible. Home mailing 
program. Free details. JHA Enterprises, Box 
36727, Decatur, GA 30032. 


DUSTRIES 


INTER 
12001 Нкагхт Ronn « баладом Hiis, Cur 91944 
(818) 365-020 18) 360-8362 FAX. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
lion. Planters, Box 681804, Franklin ТМ 
37068-1804. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 


CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


ADVERTISE ON THE INFORMATION SUPER- 
HIGHWAY AND MAKE FAST CASH! FREE 
Cassette Tape and Report. Sevaring, PO Box 


| 714, Tallevast, FL 34270-0714. 


OUTBOARDS 


Mercury & Force "Ац Sizes* 
ins! We Ship! 
ELECTRA (516) 599-3003 
610 Merrick Rd., by , NY 11563. 


BOOKS & PUBLICATIONS 


MAKING MONEY WITH CLASSIFIED ADS. | 
240 Page Illustrated Guide. $24.00 Postpaid. 

Additional 500 Titles Available. Catalog | 
$2.00.GYUGA, Box 753, Hopatcong, NJ 07843. 


Hypnosis Instant | | 
Methods | 

ж Free Details ж 
TRANCE | 

P.O. Box 5022-124 
Dept. A4 | 

Е Того, СА 92630 


| 
BUSINESS OPPORTUNITIES | 


$1,000's WEEKLY MAILING LETTERS. FREE | 
STAMPS/ ENVELOPES. RUSH STAMPED AD- | 
DRESSED ENVELOPE. COLOSSAL Box | 
040215-PS, BROOKLYN, NY 11204. 


41 CHECKS BY PHONE! NO FEES! GET | 
CHECKS INSTANTLY! BEAT COMPETITION! | 
OWN SOFTWARE! DISTRIBUTORSHIPS! 
1-800-323-7942. 


nino: Windspire 5 


PO Box 145 » Depts uio 
о вох рона е (410)898-8824 сш.) 


$2,000 DAILY From your Telephone Ansflipring 
Machine! I've made over $1,000,000 using fhine! | 
(803) 637-1492. Recorded Details. | 


| ADVERTISE TO 40 MILLION Internet Users, 


Low as 560 Yearly! Free Brochure! 


(800)797-1208. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. IMEA. 296ps1 
Box3574, Newport Beach, CA 92659-8574, 
714-722-9260 


BILLIONS IN REAL ESTATE. Buy and sell 
properties from home on your computer. Use my 
money and credit. Eam thousands each deal. 
Infopack: $5.00. Wass, 77 College Crescent, 
Barrie, Ontario, Canada LAM 2/45. 


CASH IN ON A BILLION DOLLAR BUSINESS. 
Start your ovn COMPUTER AND SOFTWARE 


| BUSINESS with this list of over 3000 sources of 


Distributors and Manufacturers in the U.S. and 
Canada. $30.00 ppd. KCI, Р.О. Box 5385, 
Huntsville, AL 35814. 


DRUG RAID SEIZURES: Dit Cheap! Cars, 
Houses, boats, шеге, Seizures, Box 
51488-YD. Ontario, CA 91761 


FAMOUS MAILORDER MILLIONAIRE reveals 


| money-making secrets! Free exciting cassette. 


Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 


Free 90045. Call 24 hours - (314)547-2426 x397 
or amazing details. 


Free 9004-5- We're Giving Them Away! Out- 
‘standing Income Opportunity! Free Information: 
914-573-2067 


FREE REPORT "HOW TO MAKE $10,000 
MONTHLY COLLECTING JUDICIAL 
JUDGEMENTS" 1-702-598-2930. 


FREE! Tum any Computer into à Money Ma- 
Chine. Free Repor: 1-800-221-3813 
OperPS101 


JOIN HOME-WORKER'S ASSOCIATION - 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association 
Р5296, Alexandria Bay, New York 13607-0250 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $800,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS296, 
Alexandria Bay, NY 13607-0127 


MAKE HOMEMADE "business opportunity 
booklets. Mine have eared $1,001,165! Free 
report, Don Massey, Box 270910-PSB, Fort 
Collins, CO 80527-0910. 1+970-495-4724. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S2. Seminary, MS 39479. 


EARN $60,000 YEARLY 


1 Repairing (not replacing) stone dam- 
i| aged windshields and plate glass. 
i| Learn how a 3 minute repair сап earn 
i| you $1200/week! : 

| сам. мом. 1-800-695-6224) 
j| FREE REPORT! 

1 NVS/OPTIKLEER, LYNN, MASS. 01904 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill 
CA 95037. 


RECLAIM VALUABLE FREON From Air Con- 
ditioners. Complete System Under $50. Plans: 
$10. Sheppard, 110 Truman, Lehigh, FL 33936. 
(941)368-3177. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - #163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 
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BUSINESS OPPORTUNITIES 


Т- SHIRT PRINTING MACHINE 
We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


CATCO MFG. CORP. MIAMI. ғ. 800-869-6338 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900%... Echo, 
Box 739-C26, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic re-creations, Excellent quality. Free 
Wholesale catalogue. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


CABLE EQUIPME 


CABLE TV CONVERTERS. Tum-on chips. Buy 
directly from a distributor. We beat any 
price.CALL NATIONAL CABLE PRODUCTS. 
1-800-342-4509. NO CALIFORNIA SALE! 
CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


TURN ON CHIPS 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 


CABLE EQUIP! 


Link Yourself To The Future With Our Exper- 
ience! Cable TV Converters And Descramblers. 
Quality, Service And Satisfaction Guaranteed! 
Visa/MC Amex C.O.D. Accepted. Quantity Dis- 
counts. CABLE LINX, inc MPLS, MN 
1-800-501-0095 


REVOLUTIONARY NEW TECHNOLOGY. 
Does all Cable Boxes -For Free Catalog Call 
MEGA: 1-800-676-6342. 


STOP!!! We Have The Best In Converters And 
Descrambjers. Сай Fox Electronics: 
1-800-888-5585. 


TEST AIDS ALL TYPES RFT-1's, FTG's, and 
CUBES. Internal or External. 1-800-671-1110/ 
(808)455-8833. 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Scientific Atlantas, Pioneers, | 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR, 1-800-782-7214 


WHOLESALE Bargains, Freebies, Giveaways, 
Closeouts. 90% Savings. Wholesale, Box 
51488-Y, Ontario, CA 91761. 


CABLE EQUIPMENT 


CABLE ACTIVATORS, RFT-2's, Stealth 
FSK’s, FTG's, TEST CHIPS, Multi-Mode, | 
Wholesale prices. 707-778-7488. 


CABLE CONVERTERS, JERROLD $175, SA 
$175, PIONEER $185, REPLACEMENT FOR 
MOST MODELS, (520)293-0302. 


CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077.- 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


CABLE TEST CHIPS. Puts cable box into full 
Service mode! $16.95 to 534.95. 
1-800-452-7090, 1-800-615-9221. 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.T.G.'S; CUBES; JERROLD; PIONEER; 
TOCOM; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NE ENGINEER- 
ING 800-926-4030 


CABLE T.V. CONVERTERS AND ACCES- 
SORIES. Fair Prices, Quality Service, and 14 
years Experience Gives Us The ADVANTAGE. 
CALL 1-800-952-3916 V/MC/AMEX/DISC/ 
COD. Advantage Electronics, Inc. 1125 River- 
wood Dr., Burnsville, MN 55337. MEMBER OF 
NCCA 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV CONVERTERS/ DESCRAM- 
BLERS. Don't Pay Retail Buy From Тһе 
Wholesaler. 30 Day Money Back Guarantee. Мо 
PA Sales. DIRECT CABLE SUPPLY INC. 
1-800-808-3356 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PERFORMANCE | 
ELECTRONICS, INC. 1-800-815-1512. | 


CABLE TV, ORIGINAL EQUIPMENTS, DES- 
CRAMBLERS, CONVERTERS, COMBOS, 
QUANTITY DISCOUNT, CALL NOW WE'LL 
MEET OR BEAT THE COMPETITION UNI- 
VERSAL SALES 800-647-2371 


CABLE TV SUPPLIER- We carry most brands | 
& accessories. Immediate shipping & money 
back guarantee. CALL US AFTER, OR CALL 
US BEFORE- YOU'LL CALL 05 MORE! Јар 
ELECTRONICS, 1-800-851-9085. 


CABLE TV TEST CHIPS for Jerrold, Tocom, 
Pioneer, Scientific Atlanta, etc... QUICK IN- 


STALLATION! New Multi-Mode modules .| 
available. — Prices from $5 each. 
1-800-786-9025. 


JERROLD [сеге || HAMLINE 
ZENITH || Clear | PIONEER 
тосом || Picture J| SCIENTIFIC 

OAK SIGMA ATLANTA 
FACTORY ms» rrn 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Вох 669, Seabrook, Texas 77586. For VISA 
MC, C.O.D's 1-713-922-3512 Any Time! 


SUPER CABLE TV "TURN-ON CHIPS." Pro- 
vides Full Service Activation, FACTORY DI- 
RECT! EXCELLENT INSTRUCTIONS! JER- 
ROLD, ТОСОМ, ZENITH, PIONEER, 
SCIENTIFIC ATLANTA. CALL NOW!! MAS- 
TER COMPONENTS. 800-233-0570. 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. | 
Quality, Price and Service. Visa М/С. Dealer | 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 
Bivd., Naples, Р. 33963. 


DESCRAMBLERS.. CONFUSED? We'll Ex- 

plain All Your Options. All Models Available. 

Quality Service. Open 7 days 9-9 EST. Sun- | 
state Engineering. 1-800-717-1575 


DESCRAMBLER ANYONE can build in SEVEN 
STEPS with RADIO SHACK parts!!! Plans $5.00 
1-800-818-9103. 


HAVE А BEEPING SOUND WITH 
SCRAMBLED VIDEO ON SOME CHANNELS, 
WE CAN HELP. PROFESSIONAL QUALITY 
POSITIVE FILTERS. $22.00 ea. DISCOUNTS 
on 5 or MORE. FAST COURTEOUS SERVICE. 
COD, CREDIT CARDS. CALL 800-820-8884 
EXT #7777. 


PRECISE IMAGE VIDEO STABILIZER. State 
Of The Art Digital Filter Removes Video Tape 
Copy Protection. 1-800-495-6888 


CABLE CONVERTER DIAGNOSTIC TEST CHIP | | 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 


BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
#1 IN CUSTOMER SERVICE & TECH. SUPPORT, ALL ORDERS SHIP WITHIN 24HRS. 
*PRIORITY NEXT DAY SHIPPING AVAILABLE VIA FEDERAL EXPRESS & UPS. 
“LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 GET 1 FREE TILL JAN 96. 
*FRIENDLY COURTEOUS SERVICE. WE'RE PROFESSIONALS, ESTABLISHED 1977 


Tocom 5503 $139, Zenith $139, SA 8600 $279. 


Dealers Welcome. Call 1-800-500-9825. 


Cable TV Descrambler 
NEW Product 


No Converter Necessary 
Works With АП Systems 
ЕЙ 1-800-886-8699 Б 


ж CABLE EQUIP. x 


REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 


LOW PRICES AVOID RENT FEES 

‘1-800-243-3967 
SKYLINE . 

= 

E 


* 


114 3. Euclid Ave. 
Park Ridge, iL 60068. 


CABLE TV 
DESCRAMBLER 


SALE ;: 


= 


OPEN EVERYDAY 
FREE 30-Day Trial 
1-800-884-3473 
1-/Я WARRANTY * IMMEDIATE SHIPPING 
CABLE DEPOT, INC. 


CABLE EQUIPMENT 


CABLE TV DESCRAMBLER: 


All major brands * Money-back guarantee 
BELOW WHOLESALE PRICES * 2 YR. WARRANT 
ABSOLUTELY THE LOWEST PRICE: 
WE BEAT ANY PRICE... NOBODY BEATS US! 


RP ELECTRONICS 
1-800-304-3604 


HE MULTIMODE, ALL OTH 
J 5129 RUBLE g: pik 


Time Travel - Mind Power Devices - Levit 
tion - Psionic Helmet - Boxes - Hidden Tec! 
nology - Courses - Hundreds of Products Ii 
"Catalogue $4.00 ~ 
256 М.Е! Cielo Rd., Suite PS65P, Pal 
Springs, СА. 92262, % (619) 327-73! 


POLICE - FIRE SCANNERS, CB'S MAI 
2-МАҮ, ANTENNAS, HPR, BOX 621: 
LITTLETON, CO 80162. 


SECRET Scanner Frequencies: Federal, Р; 
etc. Catalog $1.00! CRB, Box 56PS, Comn 
NY 11725 


BATTERY 


Patent Pending 


Can fit post, 
lug or side 
terminal batteries. 


Disconnects all electrical circuits &ih a sim, 
lof the knob. Attaches to battery in minutes, 
‘duty, Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents electrical res, 
[provides emergency cut-off. 
Remove knob to stop theft and 


unauthorized operation. $44 9B ген os 
Add $1 for side post ada 


BATHURST, IN 
Box 27-PS, Tyrone, PA 16 
814-684-26 


Quantity discounte-t2 units or n 


| COMPUTER/SOFTWARE 


FREE CATALOG. ІВМ Compatible Sharev 
CALOKE INDUSTRIES, Box 18477, Rayt 
MO 64133. 816-478-6185 


l turr 
вауу 


FREE INFODISK: OVER 500 PAGES 
MONEY MAKING REPORTS, PROJE! 
BUSINESSES, IDEAS, OPPORTUNI 
SOURCES AND MORE! JUST SEND 510. 
SHIPPING AND HANDLING TO: H. СОШ 
11970 NW 111TH TERRACE, CHIEFL/ 
FLORIDA 32626. (SPECIFY FLOPPY SIZE 


CONTACT LENSES 


' YOUR CONTACT LENSES (ALL 
ANDS) AT WHOLESALE PRICES. 70% 
'INGS, EXAMPLE-DISPOSABLES 0 
00. INFORMATION 800-521-3511 


DO-IT-YOURSELF 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (801)-487-3823 


DO-IT-YOURSELF 


3GED? PHONE TAPPED? FREE Catalog 
Sounter-Surveillance Equipment tells you 
t! (800) 732-5000 


DON'T THROW AWAY THAT USEI 
COPIER OR PRINTER CARTRIDGE! 
it yourself REFILL IT o 


easy  SAVEOVERTS$ "$18.95" 


ie € 
E — Ju 


CK =— 9. 
‘ORPORATED Order or information| 55 АЛ; cores | 
Wa «0 quss | XEROK® son | 
XE (08 598-3203 


3 hacking/ phreaking diskette catalog. Per- 
ne Dynamics, 720 Portage Trail, Cuyahoga 
3, OH 44221 

IVEILLANCE- 


JNTERSURVEILLANCE- WE HAVE 


IRYTHING! Catalog $5.00 P.EP. Box 
024-S, Norcross, GA 30093 


MS-25 
Micro Speck Tiny 1/3 the 


Professional qu 
jon any FM radi 

427) technology 

Also avallable: 


5 highest pow 
"Sensitive of any offered - MD280 $44.95 
uaranteed fo be smaller than апу 
лег transmitters offered anywhere! 
»phone Tronsmiler Kit 
Wen ina dual modular adaptor 
sits both 
FM radio up. 
e ine for pow 


Telephone Transmitter Kit 
f 


lephone on a sin 
ecorder 72, 


39,95 (214) 255-7490 
жары алынады 


mor-Radix Inc. Box 166055-Р Irving TX 75016 


UNUSUAL PUBLICATIONS! Stange stuft! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-Р, Carthage, TX 
75633-0004. 


EDUCATION & INSTRUCTION 


LEARN TO CLEAN YOUR VCR. VIDEO 
SHOWS HOW. $24.95. VIDEO SERVICES, 
BOX 501, PERU, IL 61354. 


EMPLOYMENT INFORMATION 


STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM НОМЕ! 
1-800-377-6000 ex6055. 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.1., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 
DEPT.VRB109. 


Super Powerful FM TRANSMITTER 
Many tenes mom power man iter arsane 
Tarsmis up 1o те fo any ГМ race “Lasy e 
меде Kt - up Әу banery irat ec] 
Tir cabo of Taser Voce Scrmten and 
mer soecaty ters, excisa 82006 05 Сор 

Cai 407-725-1000 or sand $19.95 + $1.00 


SUPER STRONG KEVLAR 
FIBER BY DUPONT 


199 or send $29.95 plus 


ISA Orders 800-765-125 
3295 S&H to: IDC, 1085 Commonwealth Ave. 
‘Suite #307, Boston, MA 02215-1023 


EDUCATION & INSTRUCTION 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.I., ATLANTA, GEORGIA. 800-362-7070 
DEPT.TEB109. 


FREE HOW-TO VIDEOS & CD-ROM CATA- 
LOG. Many Categories Available. ACHIEVER 
HOW TO VIDEOS. 200 East 30th Street. 4H-PS 
New York, NY 10016 212-802-7062 


Y 
Infinity Xmtr - Use any touchtone 
phone to monitor your premises, access 
other calls, or control up to 8 devices! 
ЕП TELCOM Plans (creditable to purchase) „$10.00 
100810 - Ready to Use ...... $149.50 
><tended Play 
»lephone Taping System 
ìr tape time ТАРЗОХ - Ready to Use 
Electronic Pest Controllers - Very 
b> effective ultrasonic blast waves repel unwanted 
Jests"- PEST10, for insects, rodents, etc ...$29.50) 
JTT10 for those obnoxious dogs ... 


LL ет с Ре 
И New Laser Pens 


Шағыл LAPNGI-5 mw, 670пп, 600 ft. 529: 
fase | LAPNGS - 15 mw equiy 1,500 ft.. $79.50 
faust | LAPNGS- 30 mw equiv, 2000 ft $149.50 


Нерһопе Voice Disguiser 
und like a Ше girt or a gruff old man. 
hy extras! VD1 - Ready to Use $99.50 


WC, Visa, Check, Cash, COD 


TION ser fir ortas с Dept PSS 
UNLIMITED рвоту Amherst КНС 


‘ders 800-221-1705 Fax 81457-5106 38:971473) 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. 4347, 850 E. 58th Street., Chi- 
cago, IL 60637 


LEARN LANDSCAPING at home. Free bro- 
chure. Call 1-800-326-9221 or write Lifetime 
Career Schools, Dept: PSO126, 101 Harrison 
Street, Archbald, PA 18403. 


l opportunity І 
І Einstein never did. You I 
q in geta real High School Diploma “1 
at home in your spare time from ICS, І 
І 

І 


1 Not a GED.. this diploma can be 
yours in as little as six months! 


| DONT BE DENIED! 
cal $5 


You Gan Call 24 bours a dax. 7 days a teh? 
V cai os. or send this ad. along with sour name and 
J Sé for FREE omn 1 
шетт бид КОН 315 Ook Set 
% 


(Se a SaaS SS 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive, 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 


P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
UNIVERSITY DEGREES WITHOUT 


CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE BROCHURE. BEAR'S GUIDE, 
Box 70705, Berkeley, СА 94707. 
800-835-8535 ext. 27. 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
tsecondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized, at-a-distance education, Free 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept 
2R52, 1415 Third St, San Rafael, СА 94901 
800/552-5522 or 415/459-1650. 


=> BE A LOCKSMITH! | 


Ё 
Professional-level home study. 

1: Learn locksmithing for a great career, 

rto start your own at-home business, 


І FREE LITERATURE: 800-223-4542 


І The School of Locksmithing 44 

Dept. LKB109, 6065 Roswell Rd. 55 

L РСОІ, Atlanta, Georgia 30328 SSG 
ш-н жән == а ` 


ELECTRIC VEHICLES 


100MPG HYBRID VOLKSWAGEN CONVER- 


SIONS! INFORMATION: 1-800-KAYLOR-K 
BLUEPRINTS: 54295 КАҮГОНКІТ, 
POB1550PS, BOULDER CREEK, CA 
95006-1550 


ELECTRICAL SUPPLIES & EQUIPMENT 


SPY EQUIPMENT. Miniature Cameras. Hidden 
Microphone. 155 Products. Free Listing. Mes- 
sage: 310-784-4545. Catalog $5. BUYRIGHT 
DISTRIBUTORS, PO Box 1388R, Lomita, CA 
90717. 


EMBLEMS, PATCHES, DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT INFORMATION 


532984 Weekly Assembling Our Products At 
Home. Той Free 1-800-460-WABC, Ext.1292 
(Message). 


LOOKING FOR EMPLOYMENT? Organize 
your information in the 54-page EMPLOYMENT 
SEARCH ORGANIZER. Send $5.95, Great 
Scott Publishing, PO Box 991, Pataskala, OH 
43062. 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. 1-800-513-4343 Ext 
Ү-20025 


EXCELLENT INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME. PROGRAM 
GUARANTEED! 1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 
income: potential. Са! 1-800-513-4343 
Ext.B-20025. ` 


EXPORTS 


Let us help you sell your product/ service in 
Japan. FAX 703-356-1948, 


FINANCIAL 


CAPITAL CONNECTIONS for growth, expan- 
sion, factoring invention. (310) 399- 1886. Fax: 
452-0786. 


CASH HOTLINE $500 TO $5,000. MUST BE 
EMPLOYED. APPLY BY PHONE. 
312-329-6166. 


555 DEBT CONSOLIDATION FREE! 555 Cul 
Monthly Payments 30%- 50%, Eliminate inter- 
est, Stop collection calls. Credit restored. NCCS, 
Anc. (Non-Profit). Lic./ Bonded, (800)955-0412. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
CompuGrant, 5473 N. University Drive, #303, 
Lauderhill, FL 33351. 


FREE consolidation of debts with credit ser- 
vices. Cut payment up to 50%. 1-800-741-7676. 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 


FREE INFO! Avoid probate, save attoney's fees, 
protect your family! Alpine Books, 1609 W. 
County Rd. 42, #201-P, Burnsville, MN 55306. 


MONEY TROUBLES? REDUCE INTEREST 
CUT CREDIT CARD PAYMENTS. SAVE 
THOUSANDS. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607, Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company, 
Town & Country Acceptance. 


SMALL BUSINESS - Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1-800-226-3601, BF6050. 


FOR INVENTORS 


F WORK DIRECTLY WITH 

| REGISTERED PATENT ATTORNEY 
& GRADUATE ENGINEER 

[36 YRS ENGINEERING & PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 

| PATENT AND DEVELOP IDEAS WITH | 

| 

| 

| 


THE EXPERIENCE OF АМ EXPERT. | 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 

INTRODUCTION TO INDUSTRY, | 
MARKETING PLANS, OFFSHORE 
| PRODUCTION 8 PROTOTYPES 
| Aiso Specializing in Copyrights & Trademarks. 
| Associates located at Patent Office 
CREDIT CARDS ACCEPTED • SAT/SUN HOURS 


| MICHAEL І. KROLL 
REGISTERED PATENT ATTORNEY 


US PATENT REGISTRATION 426,755 | 
171 STILLWELL LA., SYOSSET, NY 11791 | 


| TOLL FREE US/CANADA 800-367-7774 | 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 

E-Mail: patent @ genie.com g 


| 
| 
| 


өз 


FOR INVENTORS 


BORSARI & Associates, provides professional 
patent-and trademark services. For our in- 
ventor's package, call 800-225-2462. 


FOR INVENTORS 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


COMPLETE, professionally prepared patent ap- 
plications, $1,000-$2,500, Joseph Breaux, Reg- 
istered Patent Attorney, 1-800-357-4332. 


SHOP AROUND! Save$ computerized listing 
of ALL Patent Attomeys/ Agents in your area. 
$25.00. 1-800-WAYPOINT. Free Info. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(616)499-4343. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociales offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382. 


INPEX- World's largest invention expo! 1500 
inventions expected from 35 countries. May 
1996. Attend/ Exhibit! 1-800-422-0871 


INVENTIONS, new products. We submit to 
industry. Patent services. 1-800-288-IDEA. 


INVENTORS’ DIGEST. America's #1 Inventors’ 
Magazine since 1985.  $22/ year. 
1-800-838-8808. 


Inventors: If you have an invention for sale or 
license, call for free booklet explaining how we. 
can help you. 1-800-537-1133, Kessler Sales 
Corporation Freemont, Ohio 43420. 


INVENTORS - NEVER SEND IDEAS ТО 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION.. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


PATENT AGENT ($40/ hr) Patent Applications, 
Searches, Drawing. Free info, са! 
407-629-5240 ext 34. 


Patent Applications and Contingent Litigation 
Free Consultation Zito & Savinelli; Washington, 
D.C. 202-466-3500 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C. 
Rainer Associates. 1-800-546-2649 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
lion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


PROVEN economical method doubles your in- 
vention's value AND secures strongest possible 
patent protection. MONEY- BACK GUARAN- 
TEE! 32 years engineering experience. Michael 
Fitzpatrick. USPTO Registration #39, 190. FREE 
Information Packet. Call 1-800-4-RESULTS. 
FAX: 1-516-538-1239. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestrings. 1-800-966-7577. 


SELF- PATENT INFORMATION KIT. Com- 
plete A-Z Instructions, Publications, All Forms, 
How to Apply, etc. WORLD AIR DATA. Dept- 
PAT- PS, Box 70127, Washington D.C. 20088. 


U.S. & Foreign Patents Prepared by Patent 
Attorneys Formerly Associated with 
Bell Labs and MCI. 
DELAROSA а ASSOCIATES 
ATTORNEYS AT LAW 
708 THIRD AVENUE 
NEW YORK NY 10017 
(212) 681-6240 
E-mail:legal@delarosa.com 


GARDENING/LAWN CARE 


ELIMINATE MOLES & GOPHERS quickly, 
easily, permanently. Guaranteed method. $3.95. 
ARBEE, Danhaven Farms, Р.О. Box 34375, 
Norfolk, VA 23514. 


HEARING AID: 


Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home . Trial Free Information. 
1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 


best. Custom instrument specialists. Free in- 
formation, (800) 323-1212. Lloyds - PSC. 


FREE 
CATALOG! 


New Hearing Aids 


+ All Models )) 


* Huge Savings 
* No Salesman will call | 

Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


MAGIC/NOVELTIES 


AMAZING MAGIC. Specializing In Coin Magic. 
Make Friends, Win Bets. Catalog $2. BUY- 
RIGHT DISTRIBUTORS, РО Box 1388-5, Lo- 
mita, CA 90717. 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $6.00 Hank Lee's 
Magic Factory, Dept. PS1, 127 South Street, 
Boston, МА 02111 


MINERALS & PRECIOUS STONES 


100 POLISHED GEMSTONES. RAINBOW 
COLOR SELECTION. $6.95: TOM ALLMAN, 
POB 61004, NEWTON, MA 02161. 


MISCELLANEOUS 


MEN'S WIDE SHOES 


EEE-EEEEEE, SIZES 5-13 


«High quality ae 


© 150 styles 


• Free catalog AY 


HITCHCOCK SHOES, INC. 
Dept. 46B Hingham, MA 02043 


MONEYMAKING OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711 


Prospect for GOLD while camping, fishing, 
hiking. Learn how and where. Send $6.50: 
PEARTREE, 1362 Jaguar Ct., Palmdale, CA 
93551 


SHOCKING! Which magazine ads RIP you off! 
1000 reviewed. Must see! MCP, 87A Taylor 
Street, Pembroke, МА 02359. 


PLANS/KITS/BLUEPRIN 


HUMIDITY AND CONDENSATION PRI 
LEMS IN YOUR HOME?-Order Plans For 
WHOLE HOME HUMIDITY REMOVAL Uf 
Built In A Day For $80. Send $9.95 ($1; 
Canadian): Quinte Telewiring Services, PO 
20171, Belleville, Ontario, Canada K8N 5V1. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, 
ors. For casting, embedding, coating, fiberg 
sing, repairing and reproducing with our N 
Making Supplies. Catalog 53.00 refunde 
CASTOLITE, Dept. 96B/PS, 4915 Dean, We 
stock, IL 60098. 


Rubber, plastic compounds,  techniq 
sources. Free information: Castcraft, 
17000(V96), Memphis, TN 38187-0000. 
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AL ESTATE 


25 WAYS TO BUY OR BUILD A HOUSE W 
NO DOWNPAYMENT. FREE INFO PA 
1-800-286-8063. 


BARGAIN HOMES - Foreclosed, HUD, VA, : 
Bailout properties. Low Down. Fantastic : 
ings. Call 1-800-513-4343 Ext. H-20025 for li 


CALIFORNIA. Acreage. Lots $50 down. 
monthly. 4602 Ethel Ave., Sherman Oaks, 
91428 


GOVERNMENT LAN 


US CITIZENS ONLY 
20 acre claim program stil avaiable, get yours for 
0, 1D, 


рі 
send 520; or for more information send 
PUBLIC LANDS TITLE, PO Box 2945-PS Р 
Angeles, WA 98362-0336 (this is not Homestead 
its much easier and only costs $1. per acre). .. 


HOBBIES/CRAFTS/COLLECTIONS 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


INVENTIONS WANTED 


Gravity Reversal Theory. A Product Revealing 
Reversal Of Gravity By Altering The Cause Of 
Gravity. Send $35 To: Schwab inc., 11221 
Manchester Rd., Suite 306, St. Louis, MO 
63122. 


OF INTEREST TO ALL 


ASTOUND ACCOUNTANTS! 
"692811504730!" FOXY NUMBER TRICK! 
CHAMPOLLION, BOX 808MX, UNION CITY, 
NJ 07087. 


PLANS/KITS/BLUEPRINTS 


FIBER OPTIC EDUCATIONAL EXPERI- 
MENTS KIT, INCLUDES: TUTORIAL, W/ 
EXPERIMENTS, 40ft. FIBER ASSORTMENT, 
CUTTING TOOL. $19.95+S/H 800-373-7078. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


INVENTORS; The Concept Network represents 
Inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 


INVENTORS: Utilize The Logical Process to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 


KITES 


FREE KITE CATALOG! 1-800-724-7267 
ЕхіР 1005 of Kites! Fantastic Selection! Call 
(24Hrs) 1-800-724-7267 Ext.PS 


LOANS BY MAIL 


$100,000 line credit without investigation. Pri- 
vate Swiss bank account! Other financial bene- 
fits! Free valuable report! TPBA-2, Box 5399, 
Torrance, CA 90509. 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count 8 steady job. Call 1-800-445-0680. 


Build Your Own Concrete 
Monolithic Dome" 


Training videos & kits for steel rein- 

forced, concrete Monolithic Domes”. 

For homes, shops, offices, anything. 
The Monolithic Dome" is 

* Super Strong * Energy Efficient 

* Permanent — * Disaster Safe 


Builders Needed 


Call for our FREE brochure or our 
(519.95 Information Video ($5s/h) 
1 (800) 608-0001 
Monolithic Constructors, Inc. 
PO Box 479-S * Italy, TX 76651 


Tel (214) 483-7423 * Fax (214) 483-8662 


FORECLOSED GOVERNMENT HOMES / 
PROPERTIES! HUD, VA, RTC, ETC. LISTIN 
FOR YOUR AREA. FINANCING AVAILAE 
CALL TOLL FREE! 1-800-378-4901 E 
н-2213 


GOVERNMENT LAND now available for сі 
Up to 160 acres/person. Free recorded n 
sage. (707) 448-1887. (4JG6) 


LET THE GOVERNMENT PAY for your ne 
existing home. Over 100 different progr 
available. Free recorded mess; 
(707)448-3818. (BJG6) 


NORTHERN IDAHO. 5-10-20 ACRES. Beat 
Northwest forest and lake country. Hun 
fishing, recreation, retirement, FREE broch 
NATIONAL ASSOCIATED PROPERT 
1111-C Sherman, Coeur d'Alene, 10 83í 
208-664-8161 


MONTANA 


Trees, Crooks and Wildlife, 20 QUALITY acres (а 
up), close to Yellowstone Park, starting at $19,5 
or loss. Owner Financing. Guarante 
Access. Warranty Deed. Free Color. 

Rocky Mountain Timberlands 
1315 East Main • Dept. О. Box 1153 
Bozeman, MT 59771-1153 + (406) 586-8088 


Call Toll Free: 1-80 


TAKE OVER 20 ACRES. West Texas Ri 
hland. No Down. $39.00/month. Box 416 


West Hills, California 91308. 


REMAILING 


RVI 


CONFIDENTIAL ADDRESS. FORWARD 
WORLDWIDE. VOICEMAIL. — MAILPC 
2421PS Pratt, Chicago, Шіпов 60 


312-764-0100, 800-890-3199 
d 


RUBBER STAMPS 


Order "CUSTOM MADE 


АЙ RUBBER STAMPS 


vw UPTOALINES on $995, 
each 


(Max 30 eter per ine: 


THK PADS only 5195 ea 
oA AD 


to postage & n 
THOUSANDS OF SATISFIED CUSTOMERS! | 
ST SERVICE - Your Order Shipped in 5 Days! 


ALITY Stamp Mtg Box 


SATELLITE TV 


DSS SYSTEM DEFEATED. How people 
ive all programming virtually free. Details- 
, Request, 5201 Kingston Pike, Suite 
6, Knoxville, TN 37919. QUICKEST US. 
VICE. 


[EST PRICES FOR SERIOUS BUYERS. 
> around, call us last. Free price list. 43 
8 in business. ANTENNA KING. 
0-814-5377. 


‘AINING Audio for your VCII and VCII plus is 
$12.95. 1-800-211-5635. 


FREE 


atellite-TV 


Catalog/Buyer's Guide 


0% Satisfaction 
Sai 
A 
+ Accessories. 
ы sig Saving 
A * Complete Intruct. 


BSkyvision® 
54 1030 FRONTIER DRIVE 
FERGUS FALLS, MN 50537 


к 


md 


STALL OR UPDATE YOURSELF! 


Classified 
Advertising 


114.60 PER WORD 
2 word minimum 


JOLD FACE CAPS 
idd $1.00 a word 


3REY BACKGROUND 


135. 


SATELLITE TV 


SOUND for VIDEOCYPHER-I and plus without 
codes. SASE, NASSIRIAN, Box 382-S, Rio 
Linda, CA 95673 


SCIENCE & CH 


RY 


(717)256-3087LABORATORY CHEMICALS!!! 
HIGHEST QUALITY, LOWEST COST, 
"GLASSWARE" - SUPPLIES INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, P.O. BOX 1, 
CATASAUQUA, PA 18032: (717)256-3087. 


"95 SECRET FORMULAS” Cleaners, Pol- 
ishes, Shampoos, Etc. Free Literature. Easy- 
Lab, Box 78815, Tucson, А2 85703. 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED ІМ LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-327-0900 


“EXPERIMENTERS” LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia CA 92670. 
714-630-7902 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


Science Project. Elastic Dragster Kit. $11.95. 
Taris, 15 Paon BI lakefield, МА 01880. 


STAMP COLLECTING 


1,000 STAMPS, $2.95. Guaranteed Worth 
Over $30 at International Catalog Prices! All- 
Different. 55 Countries! Money Back. Other 
stamps to buy or retum. Kenmore ОР-198, 
Milford, NH 03055 


STAMP COLLECTING 


100 UNITED STATES 25c with approvals. 
Becker, 428 South Gaylord, Denver, СО 80209. 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. 5896, Box 982F, To- 
ronto, Canada M4Y2N9. 


45 DIFFERENT U.S. AIRMAILS $2.00, МІМТ 
$15.00, EBERLING, BOX 2216, NEPTUNE 
CITY, М.107754. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


LATHES 


Starting at $ 410 


4° Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


BOOKS FOR THE MACHINISTII! 


POPULAR SCIENCE DIRECT 


WORD COUNT: Each word or initial in mane and address must be counted as a word: John E. Jones, 345 East Main St., 

Counts as SEVEN words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together 
count as TWO words. 
DEADLINE FOR ADS: See footnote of classified section. 


TERMS: Payment with order or charge your VISA, MasterCard, American Express or Discover account. 


Го: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016 


TOOLS & MACHINERY 


CNC 3D miling machines from $3495. СМС 
router. PC-controlled. Prototyping, parts man- 
ufactuing, ВОВСАО AUTOMATION 
(310)606-9340. 


WANTED ТО BUY 


Gold, Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
4-800-932-1010/ 617-326-3442 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for seplics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-639-9471 


Waterwise Purifiers... homemade distilled, 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459. 


WHY DRINK BOTTLED WATER? INSTALL 
QUALITY REVERSE OSMOSIS (RO) WATER 
SYSTEM. WAS $599.99, NOW $375. RE- 
CORDED MESSAGE/ POLL, FAX GIVES DE- 
TAILS. 815-224-4040. 


Popular Science reserves the right to refuse 
any advertising order. Only publication of 
an advertisement shall constitute final 
acceptance of an order. Publication does 
not constitute an agreement for continued 
publication. All orders are subject to the 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 


Order 
Form 


. 


ü Remittance of $. is enclosed to cover insertion(s) in the issue(s). 
CHARGE to: Exp. Date 
Heading my ad should be under: 
1 2 3 4 5 6 
T" 8 9 10 11 12 
13 14 15 16 17 18 
19 20 21 22 23 24 
OUR NAME. PHONE. 
(PLEASE PRINT ) 
IRM. 4 
x 
IDDRESS 
ITY. STATE ZIP. 
ATE. YOUR SIGNATURE. 
(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) PS 2996 


LOOKING вАСІ|4------ 


EDITED BY BOB SILLERY 


IT IS TIME for us to 

see that punishment 
will not abolish crime, any 
more than a whipping will 


change a lunatic into a 
sane man. Until the citizens 
оҒа community are really 
healthy in mind, body, and 
soul, crime will and must 


continue in its concomitant 
ratio.—February 1896. 


Interviewing 
Edison 


"THE INVENTOR can't do 
ШУ it all, you've got to 


change people," said Thomas 
Alva Edison when we inter- 
viewed him on the subject of 
super-labor-saving machinery. 
“Ме have an enormous сарас- 
ity to invent super-machinery. 
But our desire to install the 
device is weak. Human inertia 
is the problem, not invention. 
Something in man makes him 
resist change."—fFebruary 1921. 


FE 
% 


Searching for Life on Mars 


DOES LIFE beyond Earth exist? 

Come 1976, we will soft-land 
two unmanned spacecraft on 
Mars and try to answer this 
most tantalizing question. We 
will perform the most com- 
plex set of remote experi- 
ments over the longest 
distaríce ever attempted— 
200 million miles. The name 
of this craft, and this mission, 
is Viking—as the name implies, 


World's Largest Mirror 


ТҮ GRINDING of the world's largest mir- 
ШЕЛЛ ror, due to be ready in 18 months for 
the big telescope on Mt. Palomar, California, 
has begun again after a wartime layoff of 
three years. The 200-inch disk, after a deli- 
cate and difficult cross-country journey, ar- 
rived in 1936 to be ground and polished in a 
machine 30-feet high, built for the California 
Institute of Technology.—February 1946. 

The 200-inch reflector at Mount Palomar 
is still the largest single-mirror telescope in 
the United States, according to the Guin- 
ness Book of Records. The largest single- 


‘ates Preteen Persson s grante by Poplar Scence tor branes and ches тере weh th Copyg Clearance Carer (CCC) 
o photocopy arcs inthis өше for te afe o ре copy ol each rici or any part ot an amcie Send correspondence and payment 


bound for new 

discoveries.— 
February 1971 

The Viking 

1 probe was 
launched on 
Aug. 20, 1975 
and the lander para- 
chuted to the Martian 

surface on July 20, 
1976. No convincing evi- 
dence was found to indicate 
that life had ever existed оп 
the Red Planet, however. 


mirror telescope in the world is the 236-inch 
reflector near Zelenchukskaya, Russia. Plans 
call for the Multiple Mirror Telescope at the 
Whipple Observatory on Mt. Hopkins in 
Arizona to be converted to a 257-inch single- 
mirror telescope within the next two years. 
%% 
b 


Automobile 


for Everyman 


ЕЗ NO MORE family argu- 

il ments over which style 
of car to buy. Mr. John J. 
McGuire has constructed his in- 
vention so that it can be trans- 

formed into practically any other 
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type of car. For example, remove the win- 
dow-panes of the sedan, fold up the top, and you have a 
touring car with a sort of victoria top.—February 1921. 
Mercedes-Benz’ Vario Research Car, a concept vehicle devel- 
oped in 1995, becomes a station wagon, coupe, pickup, or con- 
vertible with carbon-fiber superstructures that attach to the 
body by means of special locking systems. 
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TT SATISFIES 
SINCE 1822 


A lot has changed since 1822. But not the way a cowboy feels about his gear. 
From the leather on his saddle to the stitching on his boots, it still has to be the best. 


Just like Copenhagen. Back then, we only used the finest premium quality tobacco. 
Still do. Back then, it only came in one honest flavor. 

Still does. The way we figure it, if you start out being the best, why change. 

= That's Copenhagen. An American original. 


) ©1995 U.S. Tobacco Co. 


— WERE NOT SAYING THEY KNOW 
SOMETHING YOU DON'T. BUT HEY, THEY DID 
FIGURE OUT HOW TO FISH FOR A LIVING.=<— 


When your job is fishing, the toughest part of your day is usually 


the commute. So it's no surprise that Toyota Fishing Team members 


Tommy Martin and Kevin VanDam chose the power and comfort of the T100 Xtracab. 


With a 24-valve, 190-horse V6, it has more power than both the Ford F-150 and the Dodge 
Ram. Tommy, who puts over 30,000 miles a year on his truck, says he chose the T100 
for its rugged power and durability. Kevin says he believes the T100's confident handling 


and comfortable ride make it the best towing truck on the road. 


OF course you'd expect guys like Tommy and Kevin to appreciate the power and sophis- 


tication of the Toyota T100 Xtracab. After all, why spend your time fighting a truck, 


when you'd much rather be fighting fish? Ф) ТОҮОТАТ100 


Ilove what you do for me 


Call 1-800-GO-TOYOTA or visit ser Web Site at: h 
1996 Toyota Motor Sales, U.S.A Do 


toyota.com for a brochure and location of your nearest dealer. 


